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AMENDMENT OF SOLICITATION 1 /6
1. AMENDMENT/MODIFICATION NO. 0003 2. EFFECTIVEDATE MAY 14, 2003
3. ISSUED BY

DEPARTMENT OF THE ARMY, BALTIMORE DISTRICT
CORPS OF ENGINEERS

P.O.BOX 1715

BALTIMORE, MARYLAND 21203-1715

4. NAME AND ADDRESS OF CONTRACTOR (Name, street, county, Stateand | 4A. AMENDMENT OF SOLICITATION NO.
ZIP Code)

DACW31-03-R-0012

4B. DATED (SEE ITEM 5)

APRIL 15, 2003

5. THISITEM ONLY APPLIESTO AMENDMENTS OF SOLICITATIONS

The above numbered solicitation is amended as set forth in Item 14. The hour and date specified for receipt of Offers is extended.

DATE OF RECEIPT OF PROPOSAL SEE BELOW

Others must acknowledge receipt of this amendment prior to the hour and date specified in the solicitation or as amended, by one of the following
methods: (8) By completingitems4 and 8, and returning __ 1 copy of the amendment; (b) By acknowledging receipt of thisamendment on
each copy of the offer submitted; or (c) By separate |etter or telegram which includes areference to the solicitation and amendment numbers.
FAILURE OF YOUR ACKNOWLEDGEMENT TO BE RECEIVED AT THE PLACE DESIGNATED FOR THE RECEIPT OF OFFERS
PRIOR TO THE HOUR AND DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If by virtue of the amendment you
desire to change an offer aready submitted, such change may be made by telegram or letter, provided each telegram or letter makes reference to
the solicitation and this amendment, and is received prior to the opening hour and date specified.

6. ACCOUNTING AND APPROPRIATION DATA (If required)

NEVAL THOMASELEMENTARY SCHOOL,
WASHINGTON, DC

7. DESCRIPTION OF AMENDMENT/MODIFICATION (Organized by UCF section headings, including solicitation/contract subjectmatter
wherefeasible.)

SEE THE FOLLOWING PAGES

Except as provided herein, al terms and conditions of the document referenced in Item 4A, as heretofore changed, remains unchanged and in full
force.

8. NAME AND TITLE OF SIGNER (Type or print) 9. CONTRACTOR/OFFEROR 10. DATE
SIGNED

(Signature of person authorized to sign)

NSN 7540-01-152-8070 30-105 STANDARD FORM 30 (REV.10-83)
PREVIOUS EDITION UNUSABLE REV BDO MARCH 2001




AMENDMENT NO. 0003 TO ADVERTISED RFP DACW31-03-R-0012 PAGE 2
EFFECTIVE: MAY 14, 2003

GENERAL:

THE DATE AND TIME HAS BEEN EXTENDED TO 4:00 PM LOCAL TIME, MAY 23, 2003.
REVISE BLOCK 13A OF THE SOLICITATION TO REFLECT THIS CHANGE.

SPECIFICATIONS:

1) Project Table of Contents — Section 15951: Change section title to read:
“BACNET INTERNETWORKED CONTROL SYSTEM”.

2) Page 01000-7: Add the following paragraph to the end of this section.
“116 ENERGY STAR Performance Certification

As part of the one-year periodic warranty, operating, and maintenance service, the Contractor shall
monitor, record, and submit necessary documentation to the United States Department of Energy,
ENERGY STAR Program, to receive an honorary plaque certifying energy performance rating. Required
documentation includes the building gross square footage, twelve months of actual energy consumption
data, weekly hours of occupancy, the number of students, and the number of months in operation, the
percentage of the building that is cooled, and the identification of food preparation facilities.
Applications for the ENERGY STAR label require a letter of application, and an Officia Statement of
Energy Performance, validated by alicensed professiona engineer. A sample of the Officia Statement of
Energy Performance is attached.”

3) Section 01050: Make the following changes to this section:

a) Page 01050-1, Paragraph 1.1.1: At the end of the Phase One paragraph, add the following sentences:
“The Phase | cooling tower relocation shal be completed by August 19, 2003. Provide temporary cooling
as hecessary to support summer school operations when the existing cooling system is temporarily out of
commission.”

b) Page 01050-1, Paragraph 1.2 Add the following sentences to the end of the paragraph: “Preliminary
borings were also drilled by Schnabel Engineering Associates. Boring logs and locations taken are
included.”

c) Page 01050-10, Paragraph 1.16: Delete this paragraph as originaly issued and substitute the
following:

“1.16

This section specifies the procedure for determination of time extensions for unusually severe weather. In
order for the Contracting Officer to award a time extension under this clause, the following conditions
must be satisfied: @) The weather experienced at the project site must be found to be unusually severe,
that is, more severe than the adverse weather anticipated for the project location during any given month,
b) The unusualy severe weather must actually cause a delay to the completion of the project. The delay
must be beyond the control and without the fault and negligence of the contractor.



AMENDMENT NO. 0003 TO ADVERTISED RFP DACW31-03-R-0012 PAGE 3
EFFECTIVE: MAY 14, 2003

1.16.1: Anticipated Adverse Weather Delays

The following schedule of monthly anticipated adverse weather delays is based on National Oceanic and
Atmospheric Administration (NOAA) or similar data for the project location and will constitute the base
line for monthly weather time evauations. The contractor’ s progress schedule must reflect these
anticipated adverse westher delays in al weather dependent activities:

MONTHLY ANTICIPATED ADVERSE WEATHER DELAY

WORK DAYSBASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
4 5 6 7 6 6 6 5 2 5 4 3

1.16.2: Impact

Upon acknowledgment of the Notice to Proceed (NTP) and continuing throughout the contract, the
contractor will record on the daily CQC report, the occurrence of adverse weather and resultant impact to
normally scheduled work. Actua adverse weather delay days must prevent work on critical activities for
50 percent or more of the contractor’s scheduled work day. The number of actual adverse weather delay
days shall include days impacted by adverse wesather, be calculated chronologically from the first to the
last day of each month, and be recorded as full days. If the number of actua adverse weather delay days
exceed the number of days anticipated in paragraph 1.16.1, above, the Contracting Officer will convert
any qualifying delays to calendar days, giving full consideration for equivalent fair weather work days,
and issue a modification, in accordance with the contract terms.”

4) Section 01330: Delete the submittal register, ENG Form 4288, at the end of the section and
subgtitute the attached submittal register, ENG Form 4288, dated May 12, 2003, at the end of the section.

5) Section 07416, Paragraph 2.1: Add the following phrase after the Manufacturer’s name listed as the
“Basis of Design” for this product: “ . . . and approved equal."

6) Section 08716, Paragraph 2.1: Add the following phrase after the Manufacturer’s name listed as the
“Basis of Design” for this product: “ . . . and approved equal.”

7) Section 09960, Paragraph 2.1.1: Add the following phrase after the Manufacturer’ s name listed as the
“Basis of Design” for this product: “ . . . and approved equal.”

8) Section 10900, Paragraph 2.1.1: Add the following phrase after the Manufacturer’s name listed as the
“Basis of Design” for this product: “ . . . and approved equal."

9) Section 11490, Paragraph 2.1.1: Add the following phrase after the Manufacturer’s name listed as the
“Basis of Design” for this product: “ . . . and approved equal.”

10) Section 12355, Paragraph 2.1.1: Add the following phrase after the Manufacturer’s name listed as
the “Basis of Design” for this product: “ . . . and approved equal."




AMENDMENT NO. 0003 TO ADVERTISED RFP DACW31-03-R-0012 PAGE 4
EFFECTIVE: MAY 14, 2003

11) Section 12492, Paragraph 2.2: Delete “To be determined.” and substitute the following:

“Curtain fabric shall be washable 24-ounce fire retardant cotton velour, conforming to state of California
NPFA 701, Small Scale requirements. Stage curtains shall consist of avalence and a bi-parting main
traveler, with standard grommet-in pleats and furnished with standard S-hooks. Color shall be selected
from manufacturer standard color selections, as manufactured by the Major Theater Equipment
Corporation of South Boston, MA, or approved equal.”

12) Page 15645-9: Add the following paragraph:
“2.7.3:

"Closed Circuit Cooling Tower Management System (CMTYS):
Cooling tower manufacturer shall provide CMTS consisting of:
* 4- Compartment NEMA 3R enclosure (wall mount)
* Individua 460/3/60 power feed per power panel
* Three (3) 30-HP VFD’ s for cooling tower fans
- Input non-fused disconnect
- Control transformer with fused primary and secondary — 115/1/60p0
- Selector switches and run lights
- Basin heater contractor branch fuses, H-O-A & ON indicator
- Manual by-pass
- One (1) system controller
- Input disconnect
- 10" Color touch screen operator interface/controller
- 1/O subsystem rated to 70°C
- Logic
a) Tower cell selection shal based on number of pumps in operation
b) Fan sequencing and speed control based on glycol condenser
water temperature
c) Alternation of tower cells
d) Heater contactor management
€) Spray pump control
f) Graphic overview display
g) Alarm detection and annunciation
h) Trend display of process variables
i) Equipment run-time display
j) BASinterface
k) Tower valve sdlector
[) Tower Hi and Lo water level darms
m) Hi and Lo condenser water temperature darms
* Tower control valves on inlet and outlet glycol connections
* Temperature and flow signals to be furnished by others
* UL labeled pand”

13) Page 15895-5, Paragraph 2.6: Delete the parentheses phrase “(Not in this contract)” where Section
15951 is referenced.

14) Section 15951: Delete this section as originally issued and substitute therefore the attached samel
like-numbered specification section.
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EFFECTIVE: MAY 14, 2003

15) Page 15995-1, Paragraph 1.2: Delete the parentheses phrase “ (Not in this contract)” where Section
15951 is referenced.

DRAWINGS:

16) Sheet A404: Revise this plate that was attached with Amendment No. 0002 in accordance with the
attached Sketch ADD-a-09 dated 5/12/2003.

17) Sheet A406: Revise this plate that was attached with Amendment No. 0002 in accordance with the
attached Sketches ADD-A-10 and ADD-A-11, dated 5/12/2003.

18) Sheet A411: Deletethisas originaly issued and substitute with same like-numbered Sheet A411
dated 05/12/03.

19) Sheet A501: Revise this plate in accordance with the attached Sketches ADD-A-12 and ADD-A-13
dated 5/12/2003.

20) Sheet C101: Delete thisasoriginally issued and substitute with same like-numbered Sheet C101
dated 05/12/03.

21) Sheet C402: Revise this plate in accordance with the attached Sketches ADD-C-05 and ADD-C-06
dated 5/12/2003.

22) Sheet C500: Revise this plate in accordance with the attached Sketch ADD-C-07 dated 5/12/2003.
23) Sheet FA101: Deetethis plate asoriginaly with drawing sheet C101 dated 04/29/03.

24) Sheet FA102: Omit drawing sheet C101 dated 01/17/03 and replace with drawing sheet C101 dated
04/29/03.

25) Sheet FA402: Add drawing sheet FA402, dated 05/12/03.
26) Sheet M403: Add drawing sheet M403 dated 05/12/03.
27) Sheet M404: Add drawing sheet M404 dated 05/12/03.
28) Sheet M405: Add drawing sheet M405 dated 05/12/03.

29) Sheet TOO1: Revisethis plate that was attached with Amendment No. 0002 in accordance with the
attached Sketch ADD-T-02, dated 5/12/2003.
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ATTACHMENTS:
Submittal Registers
Specification Section 15951
Site Borings

Energy Star Certification Sample Form
Sketch ADD-A-09

Sketch ADD-A-10

Sketch ADD-A-11

Sketch ADD-A-12

Sketch ADD-A-13

Sketch ADD-C-05

Sketch ADD-C-06

Sketch ADD-C-07

Sketch ADD-T-02
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Performance

STATEMENT OF ENERGY PERFORMANCE

Main Street Buﬁding 1111011998

Building
Main Street Building
1234 Main Street

Washﬁxgim Dec ms
Gross Building Ares: (nz} 498,000

Year Built: 1989
Building Space Use Summary

Parkmg Gmca (aﬂ_':‘_f. che -

A A N P45 s sesnamanasssl 0

Building Owner

Angelo Tippy »

1602 Independence Street
‘Washington, DC 20005

Contact Name: Jean-Lugc Cretierine
‘Contact Phons: 202-555-1292

Narm__atized Benchmark Data
ENERGY STAR
Bmchmrktngsgm‘ 78
nevgy Intensity:
Site (kBtuyr): §7 55
Source’ (kBtul‘h:*yr} 17 166
mmm
cazz ;mi zwyr) 21,154 20,527
25 (1000 ibslyr) 138
NO (mo wwx 3 3
Energy Cost: -
(5): 842,181 817,189
($Miyn; 133 1.29
!ndoor r Environment Ci

INDOOR AIR POLLUTANTS Ci NTHDLL&D?
ADEQUATE VENTILATION PROVIDED?
THERMAL CONDITIONS MET?

AQEQUATE tLLUMlNA‘ﬂQN PROVIDED?

‘Your Building

PASS

Jason Jeter, Professional Engmeer
Jeter, James and Jones Engineering
Street Address: 1701 lrving Street
City. State: Washington, DC 20036
Phone Number: 202‘123-1234

PASS
PASS
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Appendix A

SUBSURFACE INVESTIGATION PROCEDURES

Test Borings — Hollow Stem Augers

The borings are advanced by turning an auger with a center opening of 2 Y4 to 3 ¥ inches.
A plug device blocks off the center opening while augers are advanced. Cuttings are
brought to the surface by the auger flights. Sampling is performed through the center
opening in the hollow stem auger, by standard methods, after removal of the plug.
Usually, no water is introduced into the boring using this procedure.

Standard Penetration Tests

Numbers after description of the soil strata indicate the minimum and maximum
penetration resistance, or N value, recorded in each stratum N values indicated thc
penetration resistance in blows per foot of a standard 2 inch O.D., 1 3/8 inch LD.
sampling spoon driven with a 140 pound hammer falling 30 inches per ASTM D-1580.
After an initial set of 6 inches to assure the sampling spoon is in undisturbed material, the
number of blows required to drive the sampler an additional 12 inches is generaily taken
as the N value.

Boring Locations and Grades

The soil boring locations were located in the field by Schnabel personnel and ground
surface elevations were estimated from a site plan provided to us by EYP.
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SCHNABEL ENGINEERING ASSOCIATES ‘

" Consulting Geotechnical Engineers

IDENTIFICATION OF SOIL

|. DEFINITION OF SOIL GROUP NAMES ASTM D-2487-83
Symbol Group Name
Coarse-Grained Soils Gravels — Clean Graveis oW Well graded gravel
More than 50% retained More than 50% of coarse fraction | Less than 5% fines
on No._ 200 sieve retained on No. 4 sieve Gp Poorly graded gravel
Coarse, ¥4" t0 3° Gravels with Fines GM Silty gravel
fine, No, 4 10 34" More than 12% fines oC Clayey g !
Sands — 50% or more of coarse | Clean Sands Sw Well-graded sand
fraction passes No. 4 sieve Less than 5% fines
Coarse, No. 10 to No. 4 sp Poorly graded sand
Medium, No. 40 1o No 10 5ands with Fines SM Silty sand
Fine, No. 200 to No. 40 More than 12% fines 5C Clayey sand
Fine-Grained Soils Silts and Clays -~ Inorganic CL Lean clay
50% or more passes Liquid Limit less than ML Silt
the No. 200 sieve 50
Low 1o medium plasticity Organic oL Organic clay
Organic silt
. Silts and Clays — Inorganic CH Fat clay
Liquid Limit 50 or more -
Medium 10 high plasticity MH Elagtic sik
Organic OM Organic day
Organic silt
Highly Organic Soils Primarily organic matter, dark in color, and organic odor PT Peat

1. DEFINITION OF MINOR COMPONENT PROPORTIONS

Minor Component Approximate Percentage of Fraction by Weight
Adjective Form

Gravelly, Sandy 30% or more coarse grained

With

Sand, Gravel 15% or more coarse grained

Silt, Clay 5% to 12% fine grained

Trace

Sand, Gravel Less than 15% coarse grained

Silt, Clay Less than 5% fine grained

NIl GLOSSARY OF MISCELLANEOUS TERMS

SYMBOLS — Unified Soil Classification Symbols are shown above as group symbols. Use A Line Chart for laboratory identification. Dual symbols
are used for borderline classifications.

BOULDERS & COBBLES — Boulders are considered rounded pieces of rock larger than 12 inches, while cobbles range from 3 to 12 inch size.

DISINTEGRATED ROCK — Residual rock material with a standard penetration resistance (SPT) of more than 60 blows per foot, and less than
refusal. Refusal is defined as a SPT of 100 blows for 2* or less penetration.

ROCK FRAGMENTS — Angular pieces of rock, distinguished from transported gravel, which have separated from original vein or strata and are
present in a soil matrix.

QUARTZ — A hard silica mineral often found in residual soils
IRONITE — Iron oxide deposited within a soil layer forming cemented deposits

CEMENTED SAND — Usually localized rock-like deposits within a soil stratum composed of sand grains cemented by calcium carbonate or other

materials,
MICA — A soft plate of silica mineral found in many rocks, and in residual or transported soil derived therefrom.
ORGANIC MATERIALS (Excluding Peat):

Topsoil - Surface soils that support plant life and which contain considerable amounts of organic matter:

Organic Matter - Soil containing organic colloids throughout its structure;

Lignite - Hard, brittle decomposed organic matter with low fixed carbon content {a low grade of coal).

FILL — Man made deposit containing soil, rock and often foreign matter.

PROBABLE FILL — Soils which contain no visually detected foreign matter but which are suspect with regard to origin

LENSES — 0 to 172 inch seam of minor soil component.

LAYERS — 172 to 12 inch seam of minor soil component.

POCKET - Discontinuous body of minor soil component

COLOR SHADES — Light 10 dark to indicate substantial difference in color.

MOISTURE CONDITIONS — Wet, moist, or dry 10 indicate visual appearance of specimen,



—t — m

- m

R ;
} bl _.._ Y
— r—=1s.
e N H =
“ m i -, - - ruiz

i@ Bt /(PB4
' .-
) - Y enans [ FrgLe Pt am a4
qu .

. -y 1) .F‘.\I ——

AN llra“oan .
,-.c. . .—. ll.\\---. ITRTIIY
\s .-E/ . _ wn . it

— el [T —
\ - w—vas N "
hY 3 i
W A ERE t
4 ]
v e - II"I m F
A 3
u.f/.uH %
oy .
r4
N [ >
s ~ - " - e Jussr
C ' =,
3 m BR __ pewaseyr [ WaLE — (X} g s " ym l..l.
? H = — 1 : i 2 g 3
5 = ! &Bﬂl hd e aaans sama M * -
L - 1 - s il -
m 3 " L g [TT 1] -l—.-l.-._- —han 5 3 =
: H - e ] PYoTe et (g LN :
- 0
= = .
= b =5 _— -

- PpE———
——— i ——————— — -

i | i S o 4 LY
ANACOSTIA A UE,'NE (90 A Wide PLBLIC STREET)E- ?ﬁ%f- 1

! — ul
SQUARE 5041 : _ 2
1

" LEGEND

.6 APPROXIMATE SOIL BORING LOCATION

e b ke R e bl ke ey b kA Lt Lol A e s

ke el i il i wellais e om b1 o Bl kb ehe kTR L PRI e



SR AR R A R

oo

DL D el L L B et e R b o i hl L L L e

[ S—

WOH = Weight of Hammer

TEST |Project: Thomas Elementary School Boring N . 1
m . -
/c:hnabeIBomNG oring Number - B
PP Contract Number: 01121341
Schnabel Engintering Associates, ne. LOG Sheet: 1 of 1
Boring Contractor:  GEOLOGICAL TECHNOLOGIES INC. Groundwater Observations
Date Time Depth | Casing Caved
Boring Foreman: Kurt Feldmeyer Encountered 8/29 — 13.00 — —
Drilling Method: 2-1/4 |.D. Hollow Stem Auger
Completion 8/29 — 12.00 - - —
Drilling Equipment: Acker AD1I
SEA Representative: Stew Bennie Casing Pulled 8/29 — 12.0 - 32,0
Dates Started: 8/29/01 Finished: 8/29/01 24 hours 8/30 . 6.0 _ _
Location: See Boring Location Plan
Ground Surface Elevaticn: 17.4% (feet)
A STRATA DESCRIPTION cuass. SV ST SAMPLING TESTS REMARKS
DEPTH DATA
0.8 -~ Topsoi 16.6 L ][ 2+4+2
] sitty sand FILL with rock fragments, M i
1 moist, black - E 1+WOH+12
] % 1I%| wor+1s
“ r ﬂ 1+141
. —10
| possible piace of wood or rock in front of B @ 13+17+22
1 spoon @ 11.0 feet AT
| ./
. 1+WOH+12
— —15 X
- 2+3+11
— 20
4.0 6.6
240 T ity SAND with gravel, moist, light SM _25_® 1+
1 brown B 4
5 ] -11.1 C ]
i silty CLAY with sand and gravel cL - _—ﬂ 2+3+4
— fragments, moist, gray —30
- B p
_ 1 - -E 14342
g ] 35
= - - -
g i I
g‘ i i _E 3+4+6
z 40.0 BOTTOM OF BORING @ 40.0 FT. 226 407
w
o
a
L
(&)
[=]
@
[&]
Q
)
4]
=
o
[=]
[=i]
&
[
Comments:
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TESTBORING LOG BLOGAGPJ SCHNABEL.GDT 8401

/ . bel TEST |Project: Thomas Elementary School Boring Number: B-2
2 Cr111aPDe&/BORING Contract Number: 01121341
Schnabel Engineering Associztes, Ine. LOG Sheet: 1 of 1
Boring Contractor:  GEOLOGICAL TECHNOLOGIES INC. Groundwater Observations
Date Time Depth | Casing Caved
Boring Foreman: Kurt Feldmeyer Encountered 8/29 — 13.0' — —
Drilling Method: 2-1/4 1.D. Hollow Stem Auger
Completion 8/29 — 9.0 — I —
Drilling Equipment: Acker ADil
SEA Representative;: Stew Bennie Casing Pulled 8/29 -— 9.0 — 30.0
Dates Started: 8/29/01 Finished: 8/29/01 24 hours 8/30 - 10 - .
Location: See Boring Location Plan
Ground Surface Elevation: 16.51 (feet)
DEPTH STRATA DESCRIPTION CLASS. [ELEV.STRA- SAMPLING TESTS REMARKS
(ft) ) | TUML gepmy DATA
0.8 |- Topsoil 15.7 N A0X]| 3+4+7
| siity sand FILL with rock fragments, ML L
4 moist, ocrangish-brown S E 840424
-— — 5 po—
] i _N 24141
. - X 1+2¢2
— 10~
L | 12+33+50
N - . 3+3+3+10
— A 5—N
N I 7] PVC standpipe
-1 3 h set at 18.5'/1.5'
4 - —@ 14342 sticking out of
—] —20— ground
: 3 -E 2+5+3
1 25—
285 -12. C
5 T SILT with sand and gravel, wet, light ML 0 - J@ 3+4+T
— orangish-brown —30—
. B [ —M 34947
. 35—
o] ”s r - 7+9+13
' BOTTOM OF BORING @ 40.0 FT. 233 40
Comments:
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TEST BORING LOG BLOGA GFJ SCHNABEL.GET 9/601

/ TEw . |Project: Thomas Elementary School Borin . B-3
g Number:
chrnabe/poriNe Contract Number: 01121341
Schnabel Engineering Associates, lnc. LOG { Sheet: 1 of 1
Boring Contractor:  GEOLOGICAL TECHNOLOGIES INC. G]’;‘t‘“d""a‘:f °bse”;:;’|‘15 cuet Cavad
ate ime sing ave
Boring Foreman: Kurt Feldmeyer Encountered B/I2G —_ 11.00 — -
Drilling Method: 2-1/4 1.D. Hollow Stem Auger
Completion 8/29 - 11.0' — - —
Drilling Equipment: Acker ADI|
SEA Representative: Stew Bennie Casing Pulled 8/29 — 1.0 -— 3.0
Dates Started: 829/01 Finished: 8/20/01 24 hours 8130 . 3.0 _ _
Location: See Boring Location Plan
Ground Surface Elevation: 16.11 (feet)
SAMPLING
DEFTH STRATA DESCRIPTION CLASS. E‘(-ff)‘" B TESTS REMARKS
" DEPTH | DATA
0.8 _{-~_Topsail 45.3 | x| 3+7+8
4 silt with sand and rock fragments, FILL, ML -
.| moist, black - @ 447425
] — 5 ot —
1 piece of concrete @ 5.0 feet 3 1 |so0M*
- -& 6+242
B 10 ¥ 2¢+16413
A F A
- - J@ 141+
_| 15
. - —@ 14141
] e 20—
5 T4 B i
2335 silty SAND with gravel, wet, light brown SM - ‘@ 12+20+21
- wzsj'
4 L
> B -@ 21450450
— 30—
4 B F -
o RARSES=S
— 35—
39.0 , - -22.8 -N 7+G+19
40.0 —— SHty CLAY with sand and trace gravel CL 238 c 40—
’ fragments, wet, purple ’
40.

Comments:
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Project:

TEST
//C.?hnabelBORlNG

Schnabel Engineering Associates, Inc. LOG

Thomas Elementary School

Boring Numher:

B-4

Contract Number:
Sheet: 1 of 1

01121341

Boring Contractor:  GEOLOGICAL TECHNOLOGIES INC.

Groundwater Observations

TEST BORING LOG BLOGA GPJ SCHNABEL.GDT 9&/01

Date Time Depth | Casing Caved
Boring Foreman: Kurt Feldmeyer Encountered 8/30 — 10.0° — —
Drilling Method: 2-1/4 |.D. Hollow Stem Auger
Completion 8/30 — 1008 — - -
Drilling Equipment: Acker ADI
SEA Representative: Stew Bennie Casing Pulled 8/30 — 10.0' - -
Dates Started: 8/30/01 Finished: 8/30/01
Location: See Boring Location Plan
Ground Surface Elevation: 16.1x (feet)
AM
DE(:;"" STRATA DESCRIPTION CLASS. E'('ff)‘" i SAMPLING TESTS REMARKS
DEPTH DATA
0.7 |~ Topsail 15.4 i N 345+8
| silty sand FILL with rock fragments, »
moist, light brown » E WOM+18
_ — 5 —{r
i i 9+13423
75 . 2
5 ISty sand FILL with rock fragments, wet, 8.6 E 3+4+6
- black -
— A 1o
L | 4e6ve
- - [ 4+3+5
— —15
] ¥ I
5 2.4 i
183 silty SAND with gravel, wet, light brown SM 2 r 0 @ 12+13+17
— 2|
5 -T.4 i ]
235 I ity CLAY with sand and gravei ct 7 . E 5+6+5
— fragments, wet, gray —25—
4 g I 4
B r AIX]j 6+7+9
33.5 -17.4 L]
silty SAND with gravel, wet, light brown SM r “E 17+13+17
385 I CLAY with sand and gravel 241 -@ 5+5+7
40.0 —— fragments, stiff, moist, purple -23.9 40—
Eél TOM OF BORING ,@ 40.0FT.

Comments:
WOH = Weight of Hammer




SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
01000 | SD-01 Preconstruction Submittals
Title Evidence
Invoice Copies
Payment Evidence
Photographs 1.12
Hazmat Materials 1.15
SD-03 Product Data
Cost or Pricing Data 1.8
Equipment Data 1.9
SD-10 Operation and Maintenance
Data
O and M Data 1.10
Commissioning Activity for HYAC 11.4.5 AR
01050 1SD-01 Preconstruction Submittals
Shut Down Utility Services 153 AR
Advance Notice 154
Checklist AR
Control Records 1.12
SD-05 Design Data
Summarization 1.15.4
SD-07 Certificates
Operations Statement 1.132
01060 1SD-01 Preconstruction Submittals
Safety Supervisor 1.4 AR
Activity Phase Hazard Analysis 1.4 AR

Plan
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01060

Site Safety and Health Plan

Qualifications

BB |2

SD-02 Shop Drawings

Work Layout Drawings

b

SD-07 Certificates

Language Certification

14

SD-09 Manufacturer’s Field

Reports

Activity Hazard Analyses in

accordance with EM 385-1-1

paragraph 01.A.09

Qutline Report

OSHA Log

Slte Control Log

b

01200

SD-04 Samples

Sample Tags

1722

01210

SD-01 Preconstruction Submittals

Proposal;

Invoices;

O ©

01320

SD-01 Preconstruction Submittals

Initial Project Schedule

Preliminary Project Schedule

Periodic Schedule Updates

Qualifications

13

Narrative Report

352

Schedule Reports

354

ok ok 2N o} oX 9

EEREERE| BR
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
01356 | SD-07 Certificates
Mill Certificate or Affidavit 2.1.3
01451 1SD-01 Preconstruction Submittals
CQC Plan 32 G AR
Phase Notification
Request G AR
CQC Mgr Qualification G AR
SD-05 Design Data
Notification of Changes 324
Punchlist 381
Minutes 33
SD-06 Test Reports
Tests 371
Documentation 39
Tests Performed 371
QC Records G AR
01460 1SD-01 Preconstruction Submittals
Site Security Plan 15 G AR
01510 1SD-01 Preconstruction Submittals
Noise 1.10 G AR
SD-02 Shop Drawings
Temporary Electrical Work G AR
01520 1SD-01 Preconstruction Submittals
Prints with Original Negatives
Electronic Format 15 G AR
Videotape Recordings 1.6
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
01561 |SD-05 Design Data
Facility Plan 194 G AR
Temporary Plan 195 G AR
01720 1SD-11 Closeout Submittals
Progress Prints G AR
Final Requirements 1.6 G AR
CADD Files
02115A1 SD-03 Product Data
Work Plan 152 G _AE
Qualifications 1.3 G AR
Salvage Rights 3114
SD-06 Test Reports
Backfill Material 2.1 G AR
Tank Contents Verification 32 G AR
Soil Examination, Testing, and 39 G AR
Analysis
Backfilling 3.10 G AR
Tank Closure Report 313 G AR
02220al SD-03 Product Data
Work Plan 18.1 G _AE
SD-07 Certificates
Demolition plan 18.1
Notifications 151
Notification of Demolition and 151

Renovation forms

SD-11 Closeout Submittals
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02220a

Receipts

152

02300

SD-06 Test Reports

Testing

311

Earthwork

SD-07 Certificates

Testing

311

02315

SD-05 Design Data

Dewatering Plan. Copies of

plans and calculations for approw

not less than 60days before

installation;

SD-06 Test Reports

Testing

SD-07 Certificates

Testing Lab

02316

SD-05 Design Data

Dewatering Plan. Copies of

plans and calculations for approw

not less than 60 days before

installation

SD-06 Test Reports

Field Density Tests

Testing of Backfill Materials

SD-07 Certificates

Testing Lab

02466

SD-02 Shop Drawings

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 5 OF 53 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02466 | Drilled Piers GAE ED
SD-07 Certificates
Caissons G _AE
Qualifications 1.4
02510al SD-03 Product Data
Installation 3.1
Satisfactory Installation
SD-06 Test Reports
Bacteriological Disinfection 331
SD-07 Certificates
Manufacturer's Representative 1.3
Installation 3.1
Meters
02531al SD-07 Certificates
Portland Cement 2.6.1
Joints 2.3
02551 1SD-05 Design Data
Asphalt Mix Design 221 G _AE
SD-06 Test Reports
Density Testing 35
Plant Control 2.3
SD-07 Certificates
Tack Coat 2.5
Tack Coat 34
Prime Coat 2.4
02620 1SD-04 Samples
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02620 | Filtration Geotextile 2.2 GED AE
Pipe for Subdrains 2.1
SD-07 Certificates
Filtration Geotextile 2.2
Pipe for Subdrains 2.1
02630al SD-03 Product Data
Placing Pipe 33
02714 1SD-03 Product Data
Plant, Equipment, Machines, and
Tooals
SD-06 Test Reports
Sampling and Testing 17
Approval of Materials 1.7.6 G _AE
Evaluation 327 G _AE
SD-07 Certificates
Testing Lab
02722 1SD-03 Product Data
Plant, Equipment, Machines, and 1.7
Toals
SD-06 Test Reports
Initial Tests G _AE
In-Place Tests
Coarse Aggregate 211 G ED
SD-07 Certificates
Testing Lab
02770 1SD-05 Design Data
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02770 ]| Concrete 2.1 AE
SD-06 Test Reports
Field Quality Control 3.8
02791 1SD-02 Shop Drawings
Shop Drawings 3122 AE
SD-03 Product Data
Svynthetic Surfacing 2.2 AE
Loose Fill Surfacing 2.3 AE
Geotextile Fabric 2.4
Manufacturer's Qualification 17
Site Preparation 3.1
Temperature Limitation 321
Adhesive 2.2.8 AE
Color 225 AE
SD-04 Samples
Svynthetic Surfacing 2.2 AE
Loose Fill Surfacing 2.3 AE
SD-06 Test Reports
Svynthetic Surfacing 2.2
Sand 231
SD-07 Certificates
Materials 2.1
Manufacturer's Qualification 17
Manufacturer's Representative 1.11
Installer's Qualification 1.8
Substitution 314 AE
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02791 | Child Safety and Accessibility 35.1 G AE
Evaluation
SD-10 Operation and Maintenance
Data
Maintenance Instruction 353
02821N SD-02 Shop Drawings
Gates 212
Post spacing 321
Location of gate, corner, end, and |3.2.1
pull posts
SD-03 Product Data
Chain-link fencing 2.1
Accessories 214
SD-06 Test Reports
Thickness of PVC coating 141
SD-07 Certificates
Fabric 211
Posts 2.1.3
Braces 2.1.3
Framing 212
Rails 2.1.3
Gates 212
Padlocks 217
SD-08 Manufacturer’s Instructions
Fence 3.2
02870al SD-02 Shop Drawings
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02870a] Site Furnishing Standards 2.5 G AE
SD-03 Product Data
Site Furnishings 1.4 G _AE
Installation 3.1 G _AE
Materials 2.1
SD-04 Samples
Finish 2.4 G _AE
02882 1SD-02 Shop Drawings
Configuration 221 G _AE
Shop Drawings 3122 |G AE
Fall Height 327 G _AE
Finished Grade and Underground|3.1.1
Utilities
SD-03 Product Data
Equipment 2.2 G _AE
Delivery, Storage and Handling 15
Manufacturer Qualification 1.8
Spare Parts 342
Materials 2.1
SD-04 Samples
Color 2.1.6 G _AE
SD-06 Test Reports
Recycled Plastic 2.1.3
SD-07 Certificates
Materials 2.1
Manufacturer Qualification 1.8
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02882 | Installer Qualification 19
Manufacturer's Representative 1.12
Substitution 222 G _AE
Play Event Modification 321 G _AE
Child Safety and Accessibility 34.1 G AE
Evaluation
SD-10 Operation and Maintenance
Data
Maintenance Instruction 343
02921al SD-03 Product Data
Surface Erosion Control Material 2.7 G _AE
Chemical Treatment Material 143 G _AE
Delivery 1.4.1
Topsail 2.2
Seed Establishment Period 37 G _AE
Maintenance Record 3734
SD-04 Samples
Delivered Topsoil 1411 1G AE
Soil Amendments 2.3 G _AE
Mulch 2.4 G AE
SD-06 Test Reports
Soijl Test 313
SD-07 Certificates
Seed 2.1
Topsail 2.2
pH Adjuster 231
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02921al Fertilizer 2.3.2
Qrganic Material 234
Soil Conditioner 235
Mulch 2.4
Asphalt Adhesive 2.5
02930a) SD-03 Product Data
Chemical Treatment Material 1432 |G AE
Delivery 1.4.1
Plant Establishment Period 39
Maintenance Record 3926
Application of Pesticide 37
SD-04 Samples
Delivered Topsoil 1412 1G AE
Soil Amendments 3142 |G AE
Mulch 2.4 G AE
SD-06 Test Reports
Soijl Test 3142
Percolation Test 3.14.1
SD-07 Certificates
Plant Material 2.1
Topsail 2.2
pH Adjuster 231
Fertilizer 232
Qrganic Material 2.3.3
Soil Conditioner 234
Qrganic Mulch 24.1
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
02930al] Mycorrhizal Fungi Inoculum 2.10
Pesticide 212
03100 1SD-02 Shop Drawings
Formwork 311 G _AE
SD-03 Product Data
Design 1.3 G _AE
Form Materials 2.1 G _AE
Form Releasing Agents 2.1.6 G _AE
03200 1SD-02 Shop Drawings
Reinforcement 3.1 G _AE
03300 1SD-03 Product Data
Mixture Proportions 17 G _AE
Dry Shake Finish 375 G _AE
SD-06 Test Reports
Testing and Inspection for 3.10 G _AE
Contractor Quality Control
03413a)l SD-02 Shop Drawings
Architectural Concrete Sills G _AE
SD-03 Product Data
Calculations 145 G _AE
Mix Design
Manufacturer's Qualifications
SD-06 Test Reports
Materials 2.1
04200a) SD-02 Shop Drawings
Masonry Work G _AE
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
04200a] SD-03 Product Data
Clay or Shale Brick 2.2 G _AE
Insulation 212 G _AE
Cold Weather Installation 312 G _AE
SD-04 Samples
Concrete Masonry Units (CMU) 2.4 G _AE
Clay or Shale Brick 2.2
GAE
Precast Concrete Sills; G _AE
Anchors, Ties, and Bar 2.8 G _AE
Positioners
Expansion-Joint Material G _AE
Joint Reinforcement 2.9 G _AE
Insulation 212 G _AE
Portable Panel G _AE
SD-06 Test Reports
Efflorescence Test 3213 |G AE
Field Testing of Mortar 3211 |G AE
Field Testing of Grout 3212 |G AE
Fire-rated CMU 2.4.3 G _AE
Special Inspection G
SD-07 Certificates
Clay or Shale Brick 2.2
Concrete Masonry Units (CMU) 2.4
Joint Reinforcement 2.9
Reinforcing Steel Bars and Rods 12.10

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 14 OF 53 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\% T E R | E (e} (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# A R TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A | \% (e} (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL D DATE DATE RCDI|DATE FWD|DATE RCD D DATE DATE RCD
o o T H N R NEEDED | NEEDED E OF FROM [TO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
05120 JSD-02 Shop Drawings
Structural Steel System G AE
Structural Connections 321 G AE
SD-03 Product Data
Erection 32 G AE_
Welding 3.3 G AE
SD-07 Certificates
Mill Test Reports
Welder Qualifications
Welding Inspector 15
05210 1SD-02 Shop Drawings
Steel Joists 1.3 G AE
05500a) SD-02 Shop Drawings
Miscellaneous Metal ltems G AE

Including Metal Stairs, Railings

Non-Load Bearing Stud Walls

(Including Exterior Walls) and

Curtain Wall Systems, and Relat¢d

Connections

SD-04 Samples

Miscellaneous Metal ltems

SD-05 Design Data
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
05500a] Calculations for Metal Stairs G _AE
Railings, Non-Load Bearing Stud
Walls (Including Exterior Walls)
and Curtain Wall Systems, and
Related Connections
06100a) SD-07 Certificates
Grading and Marking 211
06200a) SD-02 Shop Drawings
Finish Carpentry G _AE
06410a) SD-02 Shop Drawings
Shop Drawings 15 G _AE
Shop Drawings 1.8 G _AE
Installation 3.1 G _AE
SD-03 Product Data
Wood Materials 2.1 G _AE
Wood Finishes 2.10 G _AE
Finish Schedule 212831G AE
SD-04 Samples
Plastic Laminates 2.3 G _AE
Cabinet Hardware 2.7 G _AE
SD-07 Certificates
Quality Assurance 1.4
Laminate Clad Casework 2.10
Laminate Clad Casework 3.1
07110a) SD-07 Certificates
Materials
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07220a] SD-03 Product Data
Application of Insulation 37 G _AE
Inspection 3.8
SD-07 Certificates
Insulation 2.2
Glass Roofing Felt 2.4
Organic Roofing Felt 2.5
07413a) SD-02 Shop Drawings
Siding 2.2 G _AE
SD-04 Samples
Accessories 2.4 G _AE
Siding 2.2 G _AE
Fasteners 2.5 G AE
Insulation G _AE
Gaskets and Insulating 2.7
Compounds
Sealant 2.6 G _AE
Wall Liners G _AE
SD-07 Certificates
Siding 2.2
Installation 3.1
Accessories 2.4
Insulation
07416a) SD-02 Shop Drawings
Structural Standing Seam Metal G _AE

Roof System
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
07416a] SD-03 Product Data
Design Analysis AE
Qualifications
SD-04 Samples
Accessories 2.4
Roof Panels 2.2
Factory Color Finish 2.6 AE
Fasteners 2.5
Insulation 2.7
Gaskets and Insulating 2.10
Compounds
Sealant 2.9
Concealed Anchor Clips 2.3
Subpurlins
EPDM Rubber Boots 2.14
SD-06 Test Reports
Test Report for Uplift Resistance
of the SSSMR
SD-07 Certificates
Structural Standing Seam Metal
Roof System
Insulation 2.7
07510a) SD-07 Certificates
Bitumen 2.2
Felt 2.5
Cants 2.4
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07561

SD-02 Shop Drawings

Product Data

For each type

Samples for Verification

SD-07 Certificates

Installer Certificates: Signed by

manufacturers certifying that

installers comply with

requirements

SD-10 Operation and Maintenance

Data

Maintenance Data: For roofing

system to include in maintenanc

manuals

SD-11 Closeout Submittals

Warranties: Draft of special

warranty specified in this Section

Inspection Report for Information:

Copy of roofing system

manufacturer's inspection report

completed roofing membrane

07600a

SD-02 Shop Drawings

Materials

2.1

G AE

07840a

SD-02 Shop Drawings

Firestopping Materials

2.1

G AE

SD-07 Certificates
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
07840a] Firestopping Materials 2.1
Installer Qualifications 15
Inspection 33
07900a) SD-03 Product Data
Backing 2.1 G _AE
Bond-Breaker 2.2 G _AE
Sealant 2.4 G _AE
SD-07 Certificates
Sealant 2.4
08110 1SD-02 Shop Drawings
Doors 2.1 G AE
Doors 2.1 G AE
Frames 2.6 G AE
Frames 2.6 G AE
Accessories 2.4
Weatherstripping 2.8
SD-03 Product Data
Doors 2.1 G AE
Frames 2.6 G AE
Accessories 2.4
Weatherstripping 2.8
08120 1SD-02 Shop Drawings
Doors and frames 2.1 G _AE
SD-08 Manufacturer’s Instructions
Doors and frames 2.1
08210 1SD-02 Shop Drawings
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
08210 | Doors 2.1 AE
SD-03 Product Data
Doors 2.1 AE
Accessories 2.2
Water-resistant sealer 2.3.6
warranty 14
Fire resistance rating 212 AE
SD-04 Samples
Doors 2.1
Door finish colors 2352 AE
SD-06 Test Reports
Split resistance 2.4
Cycle-slam 2.4
Hinge loading resistance 2.4
08520a) SD-02 Shop Drawings
Aluminum Windows AE
Insect Screens 2.3
SD-03 Product Data
Aluminum Windows
SD-04 Samples
Aluminum Windows AE
SD-06 Test Reports
Aluminum Windows
SD-07 Certificates
Aluminum Windows
08710 1SD-02 Shop Drawings
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
08710 | Hardware schedule 1.3 G _AE
Keying system 2.3.6
SD-03 Product Data
Hardware items 2.3 G _AE
SD-08 Manufacturer’s Instructions
Installation 3.1
SD-10 Operation and Maintenance
Data
Hardware Schedule 1.3
SD-11 Closeout Submittals
Key bitting 1.4
08716 1SD-02 Shop Drawings
Wiring Diagrams G _AE
SD-03 Product Data
Roughing-in diagrams G _AE
Certified performance reports
Installation instructions
Parts lists
08810al SD-02 Shop Drawings
Installation 32 G _AE
SD-03 Product Data
Insulating Glass 2.2 G _AE
Glazing Accessories 2.6
SD-04 Samples
Insulating Glass 2.2 G _AE

SD-07 Certificates
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
08810al Insulating Glass 2.2
Glazing Accessories 2.6
08900 1SD-02 Shop Drawings
Glazed curtain wall system 15 G _AE
SD-03 Product Data
Glazed curtain wall system 15
SD-05 Design Data
Calculations 1.3 G _AE
SD-08 Manufacturer’s Instructions
Glazed curtain wall system 15
Insulating glass
09100N SD-02 Shop Drawings
Metal support systems 2.1 G _AE
SD-05 Design Data
Calculations for non-load bearing G _AE
stud wall (including exterior wall)
09250 1SD-03 Product Data
Cementitious backer units 215
Glass Mat Water-Resistant
Gypsum Tile Backing Board
Water-Resistant Gypsum Backing]2.1.3

Board

Glass Mat Covered or Reinforced

Gypsum Sheathing

Glass Mat Covered or Reinforced

Gypsum Sheathing Sealant
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
09250 | Impact Resistant Gypsum Board ]2.1.4
Accessories 2.1.10
SD-04 Samples
Predecorated gypsum board G _AE
SD-07 Certificates
Asbestos Free Materials 2.1
09310AI SD-03 Product Data
Tile 2.1 G AE
Setting-Bed 2.2
Mortar, Grout, and Adhesive 2.4
SD-04 Samples
Tile 2.1 G AE
Accessories
Marble Thresholds
SD-06 Test Reports
Testing
SD-07 Certificates
Tile 2.1
Mortar, Grout, and Adhesive 2.4
09510AI SD-02 Shop Drawings
Approved Detail Drawings 1.3 G _AE
SD-03 Product Data
Acoustical Ceiling Systems
SD-04 Samples
Acoustical Units 2.1 G _AE
SD-07 Certificates
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
09510A1 Acoustical Units 2.1
09640AI SD-02 Shop Drawings
Stage Flooring AE
SD-03 Product Data
Installation 32 AE
SD-04 Samples
Strip Flooring 2.1 AE
09650A1 SD-03 Product Data
Resilient Flooring and AE
Accessories
SD-04 Samples
Flooring 32 AE
SD-06 Test Reports
Moisture Test 33
09680AI SD-02 Shop Drawings
Installation 34 AE
Molding 2.3
SD-03 Product Data
Carpet AE
Surface Preparation 3.1
Installation 34
Regulatory Requirements 1.3
SD-04 Samples
Carpet AE
Molding 2.3 AE
SD-06 Test Reports
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
09680Al Moisture and Alkalinity Tests 3.2
SD-07 Certificates
Carpet
Regulatory Requirements 1.3
SD-10 Operation and Maintenance
Data
Carpet
Cleaning and Protection 35
09900 1SD-02 Shop Drawings
Piping identification 3.10
stencil 3.10
SD-03 Product Data
Coating 2.1 G _AE
Manufacturer's Technical Data 2.1
Sheets
Sealant
SD-04 Samples
Color 1.9 G _AE
Textured Wall Coating System G _AE
Sample Textured Wall Coating G _AE
System Mock-Up
SD-07 Certificates
Applicator's qualifications 1.3
Qualification Testing 1412

SD-08 Manufacturer’s Instructions

Application instructions
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09900

Mixing

3.6.2

Manufacturer's Material Safety

172

Data Sheets

SD-10 Operation and Maintenance

Data

Coatings:

2.1

10100

SD-03 Product Data

Visual Display Boards

SD-04 Samples

Aluminum

223

Porcelain Enamel

22.1

Materials

2.2

9N 2N 0]

FRE|

07 Certificates

Visual Display Boards

10160

SD-02 Shop Drawings

Toilet Partition System

fr

SD-03 Product Data

Toilet Partition System

fr

SD-04 Samples

Toilet Partition System

10191

SD-02 Shop Drawings

Cubicle track layout

13

SD-08 Manufacturer’s Instructions

installation

3.1

SD-10 Operation and Maintenance

Data
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
10191N Cubicle track system 2.1 G AE
10201NSD-02 Shop Drawings
Wall louvers 2.2 G _AE
SD-04 Samples
Wall louvers 2.2 G _AE
10350 |SD-03 Product Data
flagpole
10430Al SD-02 Shop Drawings
Approved Detail Drawings G _AE
SD-03 Product Data
Installation
Exterior Signs G _AE
Wind Load Requirements 1.3
SD-04 Samples
Exterior Signs G _AE
10440Al SD-02 Shop Drawings
Detail Drawings 3.1 G _AE
SD-03 Product Data
Installation 3.1
SD-04 Samples
Interior Signage 1.3 G _AE
SD-10 Operation and Maintenance
Data
Protection and Cleaning 312
10650AI SD-02 Shop Drawings
Operable Partitions 2.2 G _AE
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
10650A] SD-03 Product Data
Operable Partitions 2.2 G _AE
SD-04 Samples
Operable Partitions 2.2 G _AE
SD-07 Certificates
Materials 2.1
Operable Partitions 2.2
SD-10 Operation and Maintenance
Data
Operable Partitions 2.2
10675N SD-01 Preconstruction Submittals
Shelving Units 2.1
SD-03 Product Data
Shelving Units 2.1 G _AE
Accessories 2.2 G _AE
Installation instructions 32 G _AE
SD-04 Samples
Finish 2.4 G _AE
SD-06 Test Reports
Shelving Units 2.1
Finish 2.4
10800A SD-03 Product Data
Finishes 212
Accessory ltems 2.2
SD-04 Samples
Finishes 212
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10800

Accessory ltems

A
N

SD-10 Operation and Maintenance

Data

Electric Hand Dryer

2212

10900

SD-03 Product Data

Television, VCR and Projector

Mount

11400

SD-02 Shop Drawings

Food Service Equipment

2.1.6

Installation

3.1

fr

SD-03 Product Data

Food Service Equipment

2.1.6

SD-06 Test Reports

Testing

3.2

SD-10 Operation and Maintenance

Data

Food Service Equipment

2.1.6

11490

SD-02 Shop Drawings

Shop Drawings

SD-03 Product Data

Manufacturer's Data

SD-10 Operation and Maintenance

Data

Gymnasium Equipment

12484

SD-04 Samples

Floor Mats

2.1
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12490

SD-02 Shop Drawings

Approved Detail Drawings

3.1

SD-03 Product Data

Window Treatments

3.1

Hardware

12

SD-04 Samples

Window Treatments

3.1

G AE

12491

SD-04 Samples

Drapery fabric

2111

G AE

SD-06 Test Reports

Flame resistance

2113

SD-08 Manufacturer’s Instructions

Drapery hardware

214

fabrication

22.1

SD-10 Operation and Maintenance

Data

Drapery system

13

12492

SD-01 Preconstruction Submittals

Product Data

Color Samples

33
1

Installation and Maintenance

13100

SD-02 Shop Drawings

Drawings

SD-07 Certificates

Materials

2.1

13280

SD-03 Product Data
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
13280A] Respiratory Protection Program _ |1.12 G AR
Cleanup and Disposal 311 G AR
Detailed Drawings G AR
Materials and Equipment G
Qualifications 15 G AR
Training Program 1.11 G AR
Medical Requirements 1.10 G AR
Encapsulants 2.1 G AR
SD-06 Test Reports
Exposure Assessment and Air 39 G AR
Monitoring
Local Exhaust Ventilation 1.20 G AR
Licenses, Permits and 1.14 G AR
Notifications
SD-07 Certificates
Vacuum, Filtrationand Ventilation G AR
Equipment
13281ASD-03 Product Data
Qualifications 15 G AR
SD-06 Test Reports
Licences, Permits, and 1.11 G AR
Notifications
Accident Prevention Plan (APP) 17 G AR
Sampling and Analysis 1.13 G AR
13282NI SD-06 Test Reports
Sampling results 1.8 G AR
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
13282N| Assessment Data Report 19 G AR
SD-07 Certificates
Qualifications of CP. 15 G AR
Testing laboratory 1.6 G AR
Vacuum filters 1114 1G AR
Qualifications of workers and 1.7.1 G AR
supervisors
Third party consultant G AR
Material Containing Lead 17 G AR
Removal Plan
Rental equipment notification 1113 1G AR
Respiratory protection program 1104 1G AR
Hazard communication program §1.105 1G AR
disposal facility 325 G AR
Hazardous waste management ]1.106 |G AR
plan
Assessment data report 19 G AR
SD-08 Manufacturer’s Instructions
Chemicals 2.1 G AR
Material safety data sheets 2.1 G AR
SD-11 Closeout Submittals
manifest 325 G AR
medical examinations 1101 1G AR
training certification 1.10311G AR
13283N SD-03 Product Data
Vacuum filters 1124 1G AR
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
13283N Respirators 1121 |G AR
SD-06 Test Reports
Sampling results 1.9 G AR
Assessment data report 1.10 G AR
SD-07 Certificates
Qualifications of CP. 15 G AR
Testing laboratory 17 G AR
Third party consultant 1.6 G AR
Lead-Containing Paint G AR
Demolition Plan
Rental equipment notification 1123 1G AR
Respiratory protection program 1114 1G AR
Hazard communication program §1.11.5 |G AR
disposal facility 325 G AR
Hazardous waste management ]1.11.6 |G AR
plan
Vacuum filters 1124 1G AR
SD-08 Manufacturer’s Instructions
Chemicals 2.1 G AR
Materials 2.2 G AR
Material safety data sheets 2.1 G AR
SD-11 Closeout Submittals
manifest 325 G AR
medical examinations 1111 1G AR
training certification 1.11311G AR
13284N SD-07 Certificates
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
13284N Training certification 1.7.1 G AR
Qualifications of CIH 1.7.2 G AR
PCB removal work plan 1.7.3 G AR
PCB disposal plan 1.7.4 G AR
Notification 1.7.5 G AR
Transporter certification 3.8 G AR
Certification of Decontamination 3.5.4 G AR
Post cleanup sampling 355 G AR
Certificate of disposal 381 G AR
13286N SD-07 Certificates
Qualifications of CIH 18.1 G AR
Training Certification 18.1 G AR
PCB and Lamp Removal Work G AR
Plan
PCB and Lamp Disposal Plan G AR
SD-11 Closeout Submittals
Transporter certification 352 G AR
Certification of Decontamination 3.2.4
Certificate of Disposal and/or 35.2.1
recycling
DD Form 1348-1
13851AISD-02 Shop Drawings
Fire Alarm Reporting System 1.4.1 G AE
SD-03 Product Data
Storage Batteries 2.2 G AE
Voltage Drop G AE
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13851

Special Tools and Spare Parts

294

Technical Data and Computer

15

7 | 2

Software

Training

3.6

Testing

3.5

SD-06 Test Reports

Testing

3.5

SD-07 Certificates

Equipment

Qualifications

137

SD-10 Operation and Maintenance

Data

Technical Data and Computer

15

Software

13930

SD-02 Shop Drawings

Sprinkler System Shop Drawings

fr

As-Built Shop Drawings

SD-03 Product Data

Fire Protection Related

3.1

Submittals

Components and Equipment

Data

Hydraulic Calculations

17

Spare Parts

Preliminary Tests Procedures

Rl Rl R R
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13930

Final Acceptance Test

G AE

Procedures

On-site Training Schedule

Preliminary Tests

3.10

Final Acceptance Test

Fire Protection Specialist

Qualifications

Sprinkler System Installer

19

Qualifications

SD-06 Test Reports

Preliminary Tests Report

Einal Acceptance Test Report

SD-07 Certificates

Fire Protection Specialist

Inspection

SD-10 Operation and Maintenance

Data

Wet Pipe Sprinkler System

14240

SD-02 Shop Drawings

Elevator System

SD-03 Product Data

Training Data

Elevator System

Framed Instructions

3.6

Test Procedures

SD-04 Samples
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
14240A] Finishes
SD-06 Test Reports
Testing 35
SD-07 Certificates
Qualification Certificates
SD-10 Operation and Maintenance
Data
Elevator System G
15070 |SD-02 Shop Drawings
Inertia bases 2.7
Machinery bases 2.6
Roof curb mounted base
Rails 2.6
Saddles 2.6 G AE
SD-03 Product Data
Isolators 2.3
Flexible connectors 2.9
Flexible duct connectors 2.10
Pipe guides 211
Vertical stops 313
Inertia bases 2.7
Machinery bases 2.6
Machinery foundations and 3.1.11
subbases
Roof curb mounted base
Rails 2.6
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
15070 | Saddles 2.6
Machinery manufacturer's sound ]1.4.2 G AE
data
SD-05 Design Data
Inertia bases 2.7
Machinery bases 2.6
Roof curb mounted base
Rails 2.6
Saddles 2.6
machinery 143
machinery over 300 pounds
SD-06 Test Reports
Equipment vibration tests 3231
Equipment sound level tests 3232
Protected spring isolators 2.4
SD-08 Manufacturer’s Instructions
Vibration and noise isolation 311
components
15181 |SD-02 Shop Drawings
Piping System 2.4 G AE
SD-03 Product Data
Piping System 2.4
Water Treatment Systems 212
Spare Parts
Qualifications 1.3
Field Tests 33
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
15181 | Demonstrations 3.4
Verification of Dimensions 16.1
SD-06 Test Reports
Field Tests 33
SD-07 Certificates
Service Qrganization 2.1
SD-10 Operation and Maintenance
Data
Operation Manuals
Maintenance Manuals 34
Water Treatment Systems 212
15182 |1SD-03 Product Data
Qualifications 1.3
Refrigerant Piping Tests 33
Service Qrganization 2.1
15183 |SD-02 Shop Drawings
Piping System 2.4
SD-03 Product Data
Piping System 2.4
Glycol/Water Make-up System 2.13
Spare Parts
Qualifications 1.3
Field Tests 33
Demonstrations 34
Verification of Dimensions 16.1

SD-06 Test Reports
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
15183 | Field Tests 3.3
One-Year Inspection 35
SD-07 Certificates
Service Qrganization 2.1
SD-10 Operation and Maintenance
Data
Operation Manuals
Maintenance Manuals 34
Glycol/Water Make-up System 2.13
15190 |SD-02 Shop Drawings
Gas Piping System 32 G _AE
SD-06 Test Reports
Testing 3.15
Pressure Tests 3.15.1
Test With Gas 3.15.2
15261 |SD-02 Shop Drawings
Schematic diagrams 151 G _AE
Interconnecting diagrams 152 G _AE
Installation drawings 153 G _AE
SD-03 Product Data
Variable frequency drives 2.1 G _AE
Wires and cables 2.3
Equipment schedule 154
SD-06 Test Reports
VED Test 321
Performance Verification Tests 322
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\ T E R | E O (0]
LT ¢ A c N DATE FWD| N MAILED
T A G# AR TO APPR TO
Y[t S R T E ¢ AUTH/ ¢ CONTR/
E A IV O (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL P DATE DATE RCD|DATE FWD|DATE RCD P DATE DATE RCD
0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
15261 | Endurance Test 3.2.3
SD-08 Manufacturer’s Instructions
Installation instructions 155
SD-09 Manufacturer’s Field
Reports
VED Factory Test Plan 251
Factory test results 156
SD-10 Operation and Maintenance
Data
Variable frequency drives 2.1
15400 |SD-02 Shop Drawings
Plumbing System 371 G _AE
SD-03 Product Data
Plumbing Fixture Schedule 3.8 G _AE
Plumbing System 371 G _AE
SD-06 Test Reports
Tests, Flushing and Disinfection 13.7
Backflow Prevention Assembly
Tests
SD-07 Certificates
Materials and Equipment
Bolts 211
SD-10 Operation and Maintenance
Data
Plumbing System 371
15556 1SD-02 Shop Drawings
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15556

Heating System

2.12

SD-03 Product Data

Piping System

Water Treatment Systems

Spare Parts

Qualifications

Field Tests

Demonstrations

Verification of Dimensions

16.1

Framed Instructions

3.17

SD-06 Test Reports

Testing and Cleaning

3.13

Water Treatment Testing

3134

SD-10 Operation and Maintenance

Data

Operation Manuals

Maintenance Manuals

Water Treatment Systems

15569

SD-02 Shop Drawings

Breeching and flue stack

SD-03 Product Data

Manufacturer's Catalog Data

Spare Parts Data

Heating System Tests

Welding

137

Qualification
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
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A A O
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(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
15569 | Field Instructions 3.7
Field Tests
SD-06 Test Reports
Field Tests
SD-07 Certificates
Service Qrganization 1.3.1
Bolts
Continuous Emissions
Monitoring
SD-10 Operation and Maintenance
Data
Boilers 351
Maintenance Manuals
15645 |SD-03 Product Data
Cooling Tower 2.5
Spare Parts
Posted Instructions 34
Performance Tests 33
Demonstrations 34
Verification of Dimensions 151
SD-06 Test Reports
Performance Tests 33
SD-07 Certificates
Service Qrganization 2.1

SD-10 Operation and Maintenance

Data
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15645

Operation Manuals

Maintenance Manuals

34

15700

SD-02 Shop Drawings

Drawings

SD-03 Product Data

Equipment

Spare Parts Data

Posted Instructions

3.5

Verification of Dimensions

151

System Performance Tests

34

Demonstrations

3.5

SD-06 Test Reports

Refrigerant Tests, Charging, and

3.3

G AE

Start-Up

System Performance Tests

34

G AE

SD-07 Certificates

Equipment

Service Organization

2.1

SD-10 Operation and Maintenance

Data

Operation Manuals

Maintenance Manuals

3.5

15701

SD-02 Shop Drawings

Drawings

SD-03 Product Data

Equipment
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15701 | Spare Parts Data
Posted Instructions 35
Verification of Dimensions 151
System Performance Tests 3.4
Demonstrations 35
SD-06 Test Reports
Refrigerant Tests, Charging, and 3.3 G _AE
Start-Up
System Performance Tests 3.4 G AE
SD-07 Certificates
Equipment
Service Qrganization 2.1
SD-10 Operation and Maintenance
Data
Operation Manuals
Maintenance Manuals 35
15768 |SD-02 Shop Drawings
Heater installation drawing 3.1 G AE
SD-03 Product Data
Electric unit and wall heaters 2.1
Thermostat 2.1.6
Unit thermostat
SD-10 Operation and Maintenance
Data
Electric unit and wall heaters 2.1
15895 1SD-02 Shop Drawings
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15895 | Drawings
Installation 3.1 AE
SD-03 Product Data
Components and Equipment 2.1
Test Procedures
Welding Procedures
System Diagrams
Similar Services
Welding Joints
Testing, Adjusting and Balancing 3.4
Field Training 3.6
SD-06 Test Reports
Performance Tests 35
SD-07 Certificates
Bolts
SD-10 Operation and Maintenance
Data
Operating and Maintenance 3.6
Instructions
15951 |SD-02 Shop Drawings
Drawings 134
SD-03 Product Data
BACnet internetwork 2.8
Service Qrganizations 2.1
Equipment Compliance Booklet ]1.6
Commissioning Procedures 3.19
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0 0 T H NoR NEEDED | NEEDED E OF FROM |ITO OTHERFROM OTH E OF FRM APPR
(@) | (b) (c) (d) (e) () (9) (h) 0) 0] (k) 0] (m) (n) (0) () (@) 0]
15951 | Performance Verification Test 1.6
Procedures
Training Course Requirements  13.21.1
SD-06 Test Reports
Commissioning Report 3.20.3
Performance Verification Test 3.20.3
SD-10 Operation and Maintenance
Data
Operation Manual 15
Maintenance and Repair Manual ]1.6
15990 |SD-06 Test Reports
Certified DALT report 1.751 |G AE
Certified TAB report for Season1 |1.752 |G AE
Certified TAB report for Season 2 |1.752 |G AE
SD-07 Certificates
Independent TAB agency 1721 |G AE
personnel qualifications
Pre-field DALT preliminary 1.7.2.3
notification
Pre-field TAB engineering report 1.7.2.4
Advanced notice for DALT field 1.6
work
Advanced notice for Season 1 1.6
TAB field work
Pre-TAB check out list for Season |1.6

1
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Advanced notice for Season 2

—
o

TAB field work

Pre-TAB check out list for Season

16

2

TAB Submittal and Work

16

Schedule

Pre-final DALT report

3.1.2

159905

SD-03 Product Data

Commissioning Team

3.1

Test Procedures

Test Schedule

SD-06 Test Reports

Test Reports

16375

SD-02 Shop Drawings

As-Built Drawings

SD-03 Product Data

Fault Current and Protective

Devices Coordination Studies

Manufacturer's Catalog Data

Material, Equipment, and Fixture

Lists

16403

SD-02 Shop Drawings

Motor Control Center

2.5

Switchboard

2.6

Panelboards

2.9

bbb
R

SD-07 Certificates
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16403

Motor Control Center

A
o

16415

SD-02 Shop Drawings

Interior Electrical Equipment

As-Built Drawings

SD-03 Product Data

Fault Current and Protective

Device Coordination Study

Manufacturer's Catalog

Material, Equipment, and Fixture

Rl R R

Lists

SD-06 Test Reports

Field Test Plan

Field Test Reports

SD-07 Certificates

Materials and Equipment

fr

16528

SD-02 Shop Drawings

Lighting System

16530

SD-02 Shop Drawings

Wiring Diagrams

Coordination Drawings

SD-03 Product Data

Electrical Components, Devices

15

and Accessories

Functional System Description

2.3

Control Module

2.4

Automatic Time Adjustment

2.4
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16530 | Astronomic Control 2.4
Remote Communication 2.4
Capability
Conductors and Cables 2.7
Power Distribution Components |2.5
Modular Relay Panel 25.1
Single-Pole Relays 25.1
Electrically Operated 252
Molded-Case Circuit Breaker
Panel
Switches 2.6
Wiring Installation 3.1
Qccupancy Sensors 2.8
Software and Firmware
Operational Documentation
Software 17
16535 |SD-03 Product Data
Fluorescent dimmer 2.3
Multichannel, remote-controlled 2.5
dimmers
Dimmers: Solid state, with 2.5
silicon-controlled rectifiers
Master station 2.3
Remote-control stations 2.4
Master Digital Network Control 2.5

Station

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 51 OF 53 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
Neval Thomas Elementary School - Submittal Register Issue E
v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\% T E R | E (e} (0]
. ¢ A c N DATE FWD N MAILED
T A G# A R TO APPR TO
A S R T E c AUTH/ c CONTR/
E A | \% (e} (0]
N N c DESCRIPTION P o w APPROVAL|MATERIAL D DATE DATE RCDI|DATE FWD|DATE RCD D DATE DATE RCD
o o T H N R NEEDED | NEEDED E OF FROM [TO OTHERFROM OTH E OF FRM APPR
@ | (b) (c) (d) (e) (f) (9) (h) 0} (0)] (k) 0} (m) (n) (0) (p) (a) 0]
16535 | Submaster Digital Network 2.5
Control Stations
Digital control network 2.5
Microprocessor-based 2.5
solid-state controls
Dimmer cabinets 2.5
Manual switches and plates 2.6
SD-11 Closeout Submittals
Warranties 1.7
16620 |SD-03 Product Data
Security Panel
Motion Detectors 2.4
Audio/Visual Remote Entry
System
16730 |SD-03 Product Data
Clock System 2.3 G AE
16770 |SD-03 Product Data
Wiring G AE

Transient Protection

Global Switching System

Central Switching Exchange

Intercom and Public Address

System

Program Distribution

Amplification and Control

Equipment
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16770 | Combination Tape Cassette and G AE
Compact Disk Player
EM Tuner G AE
Microphone G AE
Speaker Assemblies G AE

16775 |SD-03 Product Data

Amplifier and control equipment

Speakers and back box

[nput equipment

Sound system, audio, speaker
and microphone cable

Interconnections with the building
PA system
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SECTI ON 15951

BACNET | NTERNETWORKED CONTROL SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON ( AMCA)

AMCA 500-D (1997) Laboratory Methods of Testing
Danpers for Rating

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 269 (2000) Seam ess and Wl ded Austenitic

Stai nl ess Steel Tubing for CGeneral Service
ASTM B 88 (1999) Seanl ess Copper Water Tube
ASTM D 1693 (2000) Environnmental Stress-Cracking of

Et hyl ene Pl astics

ASTM D 635 (1998) Rate of Burning and/or Extent and
Ti me of Burning of Self-Supporting
Plastics in a Horizontal Position

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI ON AND Al R CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 135- 1995 (1995, including Addenduns A through E)

BACnet - A Dat a Communi cati on Protocol for
Bui | di ng Automati on and Control Networks

ASME | NTERNATI ONAL ( ASVE)

ASME B16. 34 (1997) Valves - Flanged, Threaded, and
Wl di ng End

ASME B40. 1 (1991) Gauges - Pressure Indicating D al
Type - Elastic El enent

ASME BPVC SEC VIII D1 (1998) Boiler and Pressure Vessel Code;
Section VIIIl, Pressure Vessels Division 1

- Basic Coverage

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

SECTI ON 15951 Page 1
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| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

| SA - THE | NSTRUMENTATI ON, SYSTEMS AND AUTOMATI ON SOCI ETY (| SA)
| SA S7.0.01 (1996) Quality Standard for Instrunment Ar
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMVA 250 (1997) Enclosures for Electrical Equipnent
(1000 Vol ts Maxi nmum

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 90A (1999) Installation of Air Conditioning
and Ventil ating Systens

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces

UNDERWRI TERS LABCRATORI ES (UL)

UL 268A (1998) Snoke Detectors for Duct Application
UL 508 (1999) Industrial Control Equi pnent

UL 555S (1999) Safety for Snoke Danpers

UL 916 (1998) Energy Managenent Equi pnent

UL 94 (1996; Rev thru Jul 1998) Tests for

Flanmability of Plastic Materials for
Parts in Devices and Appliances

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Dr awi ngs
Drawi ngs on AL 34 by 22 inch sheets in the formand arrangenent
shown. The drawi ngs shall use the sane abbreviations, synbols,

nonencl ature and device identifiers shown. Each control-system
el ement on a drawi ng shall have a unique identifier as shown. All

SECTI ON 15951 Page 2
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HVAC control system draw ngs shall be delivered together as a
conplete subnittal. Draw ngs shall be submitted for each HVAC
system

a. HVAC control systemdraw ngs shall include the foll ow ng:
Sheet One: Drawi ng index, HVAC control system | egend.
Sheet Two: Val ve schedul e, danper schedul e.

Sheet Three: Conpressed air station schematic.

Sheet Four: HVAC control system schematic and equi pnent
schedul e.

Sheet Five: HVAC control system sequence of operation and
| adder di agram

Sheet Six: HVAC control panel arrangenent, control pane
cross-section, and control panel inner door |ayout.

Sheet Seven: HVAC control panel back-panel |ayout.

Sheet Eight: Control |oop wiring diagrans.

Sheet Nine: Motor starter and relay wiring di agram
Note: Repeat sheets four through nine for each AHU system

b. An HVAC control systemdraw ng i ndex showi ng the nane and
nunber of the building, State or other simlar designation. The
drawi ng i ndex shall list all HVAC control system draw ngs,

i ncluding the drawi ng nunber, sheet nunber, drawing title, and
conputer filename when used.

c. An HVAC control system | egend showi ng generic synbols and
the nane of devices shown on the HVAC control system draw ngs.

d. A valve schedul e showi ng each val ve's uni que identifier
size, flow coefficient (Cv), pressure drop at specified flow rate,
spring range, positive positioner range, actuator size, close-off
pressure data, dinensions, and access and cl earance requirenents
dat a.

e. A danper schedul e showi ng each danper and actuator's
identifier, nomnal and actual sizes, orientation of axis and
frame, direction of blade rotation, spring ranges, operation rate,
positive positioner ranges, |ocations of actuators and danper end
swi tches, arrangenent of sections in nmulti-section danpers, and
met hods of connecting danpers, actuators, and |inkages. The
danmper schedul e shall include the nmaxi num | eakage rate at the
operating static-pressure differential. The danper schedul e shal
contain actuator selection data supported by cal cul ati ons of the
torque required to nove and seal the danpers, access and cl earance
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requirenents.

f. An HVAC control system equi pnent schedul e showi ng the
control |oop, device unique identifier, device function, set
poi nt, input range, and additional inportant paraneters (i.e.
out put range).

g. An HVAC control system sequence of operation

h. An HVAC control system | adder diagram showing all relays,
contacts, pilot lights, switches, fuses and starters connected to
the control system

i. HVAC control panel arrangenent draw ngs show ng both side
and front views of the panel. The drawi ng shall show panel and
nmount i ng di nensi ons.

j. HVAC control panel cross-section drawi ngs showi ng nounting
rails and standoffs for devices.

k. HVAC control panel inner door |ayout draw ngs show ng both
front and rear views of the inner door. The drawi ngs shall show
device locations, |abels, naneplate | egends, and fabrication
details.

I. HVAC control panel back-panel |ayout draw ngs show ng device
| ocations, |abels, nameplate | egends, termi nal block |ayout,
fabrication details, and enclosure operating tenperature-rise
cal cul ati ons

m HVAC control systemw ring diagrans showi ng functiona
wi ring diagrans of the interconnection of conductors and cables to
HVAC control panel terminal blocks and to the identified termnals
of devices, starters and package equi pnent. The wiring diagrans
shal | show all necessary junpers and ground connections. The
wi ring diagranms shall show the |abels of all conductors. Sources
of power required for HVAC control systens and for
packaged- equi prrent control systens shall be identified back to the
panel -board circuit breaker number, HVAC system control panel
magnetic starter, or packaged equi pment control circuit. Each
power supply and transforner not integral to a controller
starter, or packaged equi pnent shall be shown. The connected
vol t-anpere | oad and the power supply volt-anpere rating shall be
shown.

SD- 03 Product Data

BACnet internetwork system (BICS)
Service Organi zations

Six copies of a list of service organizations qualified to
service the HVAC control system The list shall include the
service organi zati on nanme, address, technical point of contact and
t el ephone nunber, and contractual point of contact and tel ephone
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nunber .
Equi pnent Conpl i ance Bookl et

An HVAC control system equi pnent conpliance booklet (ECB) in
i ndexed bookl et formw th nunbered tabs separating the information
on each device. It shall consist of, but not be linmted to, data
sheets and catal og cuts whi ch docunent conpliance of all devices
and conponents with the specifications. The ECB shall be indexed
i n al phabetical order by the unique identifiers. Devices and
conponents which do not have unique identifiers shall follow the
devi ces and conponents with unique identifiers and shall be
i ndexed in al phabetical order according to their functional nane.

The ECB shall include a bill of materials for each HVAC contro
system The bill of materials shall function as the table of
contents for the ECB and shall include the device's unique

identifier, device function, manufacturer, nodel/part/catal og
nunber used for ordering, and tab nunber where the device
information is located in the ECB

Conmmi ssi oni ng Procedures

a. Six copies of the HVAC control system conmi ssioning
procedures, in indexed booklet form 60 days prior to the
schedul ed start of conmi ssioning. Comm ssioning procedures shal
be provided for each HVAC control system and for each type of
termnal -unit control system The conm ssioning procedures shal
reflect the format and | anguage of this specification, and refer
to devices by their unique identifiers as shown. The
conmmi ssi oni ng procedures shall be specific for each HVAC system
and shall give detailed step-by-step procedures for conm ssioning
of the system

b. Conmm ssioni ng procedures docunenting detail ed,
product -speci fic set-up procedures, configuration procedures,
adj ust nent procedures, and calibration procedures for each device.
Where the detail ed product-specific conm ssioning procedures are
i ncluded in manufacturer supplied manuals, reference nay be nade
in the HVAC control system conmi ssioning procedures to the nmanual s.

c. Conmi ssioning procedures docunenting controller
configuration checksheets for each controller listing all
configuration paraneters, dip switch and junper settings, and
initial recomended P, | and D values. The configuration
paraneters shall be listed in the order in which they appear
during the configuration process. Each configuration paraneter
shal |l be noted as being: set per specs with no field adjustnent
required, set per specs but field adjustable, or not applicable.

d. Conmi ssioning procedures showing a tinme clock configuration
checksheet listing all paraneters, and switch settings. The
paraneters shall be listed in the order which they appear during
the setup process.
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e. An HVAC control system comi ssioni ng procedures equi pnent
list that lists the equipnent to be used to acconplish
conmmi ssioning. The list shall include nmanufacturer nanme, nodel
nunber, equi pnent function, the date of the latest calibration
and the results of the latest calibration.

Per f ormance Verification Test Procedures

Si x copies of the HVAC control system perfornmance verification
test procedures, in indexed booklet form 60 days before the
Contractor's schedul ed test dates. The perfornance verification
test procedures shall refer to the devices by their unique
identifiers as shown, shall explain, step-by-step, the actions and
expected results that will denonstrate that the HVAC contro
system perforns in accordance with the sequences of operation. An
HVAC control system perfornance verification test equi pnent |ist
shal |l be included that lists the equi pnent to be used during
performance verification testing. The list shall include
manuf acturer nane, nodel nunber, equipnent function, the date of
the latest calibration, and the results of the latest calibration

Trai ni ng Course Requirenents

Si x copies of HVAC control systemtraining course nmaterial 30
days prior to the schedul ed start of the training course. The
training course material shall include the operation nanual
mai nt enance and repair nanual, and paper copies of overheads used
in the course. An HVAC control systemtraining course, in outline
form with a proposed tine schedul e. Approval of the planned
training schedul e shall be obtained fromthe Governnment at |east 60

days prior to the start of the training.

SD- 06 Test Reports

Conmi ssi oni ng Report

Si x copi es of the HVAC control system conmm ssioning report, in
i ndexed booklet form wi thin 30 days after conpletion of the
system conmi ssi oning. The comissioning report shall include data
coll ected during the HVAC control system conm ssioning and shal
follow the fornmat of the conmissioning procedures. The

conmi ssioning report shall include all controller and tine clock
checksheets with final values listed for all paranmeters, set points,
P, I, Dsetting constants, calibration data for all devices, and

results of adjustnents.
Per f ormance Verification Test

Si x copies of the HVAC control system perfornmance verification
test report, in indexed booklet form wthin 30 days after
conpletion of the test. The HVAC control system perfornance
verification test report shall include data collected during the
HVAC control system perfornance verification test. The origina
copi es of data gathered during the perfornmance verification test
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1.

shal |l be turned over to the Governnent after Governnent approval
of the test results.

SD-10 Operation and Mai ntenance Data

Oper ati on Manual
Mai nt enance and Repair Mnual

Si x copi es of the HVAC control system operation manual and HVAC
control system mai ntenance and repair nanual for each HVAC control
system 30 days before the date scheduled for the training course.

3 GENERAL REQUI REMENTS

The Control System shall be an on-line network of distributed,

conmuni cati ng m croprocessor based stand-al one controllers, including PC
based operator work station interfaces and progranmm ng software
applications, field sensors, control devices, enclosures and

i nterconnecting conduit and wire.

The networ ked conponents of the systemshall nake up a BACnet | nternetwork
including at | east a high speed and/or other LAN s interconnecting BACnet
devi ces. Those devices on the BACnet internetwork shall conmunicate
exclusively utilizing the BACnet protocol on BACnet LAN types.

Actuation of control devices shall be electronic. Spring return fail-safe
actuation shall be provided.

The BACnet Internetwork System shall be based on Manufacturer's standard
i ntegrated hardware and software product offering, which has been installed
and fully operational in simlar service for not |ess than 2 years.

. 3.1 Basi ¢ System Architecture

The system conmponents shall include but not be linmted to the follow ng:
1. PC Operating System Software
2. Control System Application Software
3. 3rd Party Software
4. Qperator Wirrk Station (B-OAB)
5. Renpte Operator Wrk Station (B-ROA5) (if required)
6. Portable OQperator Wrk Station (B-POA5)
7. Building Controllers (B-BQ
8. Advanced Application Controllers (B-AAQC

9. Application Specific Controllers (B-ASC
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10. Encl osures

11. Field Sensors

12. Controlled Devices

13. Interconnecting Wre and Cabling

14. Service Tools

15. Network LAN s and Conmuni cation Protocols

16. Proper interfaces for Hardwire Connection to VSD;, chillers and
lighting control

17. Proper serial interface to other systemlisted bel ow

Fi el d Sensors and Control Devices shall connect to stand-al one B- AAC and
B-ASC as required to achi eve the point nonitoring and control sequences
specified. 1In general all nechanical systens, except those so noted, are
to be digitally controlled by B-AAC and B-ASC, nonitored by B-OA5 or B-BC
and are to be electronically actuated. Each mechani cal systemshall have a
dedi cat ed B- AAC or B-ASC that shall be connected to all field sensors and
control devices for that system Sensors and Control devices shall be UL
listed.

1.3.2 Wor k Furni shed but not Installed Under This Section

Supervi se and coordi nate the installation of conponents furni shed under
this Section but installed under other Divisions of the specifications.

1. Automatic control valves, thernowells, liquid flow swi tches, and
liquid fl ow sensors are to be installed under applicabl e piping section

2. Autommtic danpers, airflow neasuring devices and fire danpers are
to be installed under Section 15895 "Air Supply, Distribution
Ventil ati on and Exhaust Systent

1.3.3 Verification of D nensions

The Contractor shall becone familiar with all details of the work, shal
verify all dinensions in the field, and shall advise the Contracting
O ficer of any discrepancy before perform ng any work.

1.3.4 Dr awi ngs

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. The
Contractor shall investigate the nechanical, electrical, and finish
conditions that could affect the work to be perforned, shall arrange such
wor k accordingly, and shall furnish all work necessary to neet such

condi tions.

1.4 DELI VERY AND STORAGE
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Products shall be stored with protection fromthe weather, humdity and
tenperature variations, dirt and dust, and other contam nants, within the
storage-condition limts published by the equi prent manufacturer. Danpers
shall be stored so that seal integrity, blade alignment and frane alignnent
are mai ntai ned.

1.5 OPERATI ON VANUAL

An HVAC control system operation manual for each HVAC control system in

i ndexed booklet form shall be provided. The operation manual shal

i ncl ude the HVAC control system sequence of operation, and procedures for
the HVAC system start-up, operation and shut-down. The operation nanual
shal | include as-built HVAC control systemdetail drawi ngs. The operation
manual shall include the as-built controller configuration checksheets, the
as-built time clock configuration checksheet, the HVAC control system front
panel description, the procedures for changi ng HVAC system control |l er set
points, the procedures for gaining nmanual control of processes, the tine

cl ock manufacturer's nmanual control of processes, the tinme clock

manuf acturer's operation manual, and the controller nanufacturer's
operati on manual

a. The HVAC control system front panel description shall explain the
meani ng and use of the lights, sw tches, gauges, and controller
di splays located in the front panel. Each light, switch, gauge,
and di spl ay described shall be nunbered and referenced to a
drawi ng of the front panel

b. The procedures for changi ng HVAC system controller set points
shal | describe the step-by-step procedures required to change:
the process variable set points of controllers, the al arm set
points of controllers, the controller bias settings, and
controll er set point reset schedul es.

c. The procedures for gaining manual control of processes shal
descri be step-by-step procedures required to gain manual contro
of devices and manual |y adjust their positions.

1.6 MAI NTENANCE AND REPAI R MANUAL

An HVAC control system mai ntenance and repair nmanual for each HVAC control
system in indexed booklet formin hardback binders, shall be provided.
The mai ntenance and repair nanual shall include the routine maintenance
checklist, a recomended repair nmethods list, a list of recommended

mai nt enance and repair tools, the qualified service organization list, the
as-built comm ssioning procedures and report, the as-built performance
verification test procedures and report, and the as-built equi pnent data
bookl et (EDB).

a. The routine maintenance checklist shall be arranged in a col umar
format. The first colum shall list all devices listed in the
equi pnent conpl i ance bookl et (ECB), the second colunn shall state
the mai ntenance activity or state no nmai ntenance required, the
third colum shall state the frequency of the nmintenance
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activity, and the fourth colum for additional comments or
ref erence

b. The recomended repair nethods list shall be arranged in a
columar format and shall list all devices in the equi pnent
conpl i ance bookl et (ECB) and state the gui dance on recomended
repair nethods, either field repair, factory repair, or whole-item
r epl acenent.

c. The as-built equi pnent data booklet (EDB) shall include the
equi pnent conpl i ance booklet (ECB) and all nanufacturer supplied
user manual s and information.

d. If the operation manual and the nmintenance and repair nmanual are
provided in a common volune, they shall be clearly differentiated
and separately indexed.

PART 2 PRODUCTS

2.

1 MATERI AL AND EQUI PMENT

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory comercial or industrial use for 2 years prior to bid
opening. The 2-year use shall include applications of equipnent and
materials under sinilar circunstances and of simlar size. The 2 years
experi ence nmust be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturers' catal ogs, or brochures. Products having

| ess than a 2-year field service record will be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours
exclusive of the manufacturer's factory tests, can be shown. The equi prent
itens shall be supported by a service organi zation. The Contractor shal
submit a certified list of qualified pernmanent service organi zati ons and
qualifications. These service organi zations shall be reasonably conveni ent
to the equi pment on a regular and energency basis during the warranty

peri od.

.2 SYSTEM PERFORVANCE

The system shall conformto the followi ng perfornance standards:

1. Gaphics shall display with a nminimmof 20 dynanic current data
points and within 10 seconds of the request.

2. The maxinumtinme between the command of a binary object by the
operator and the reaction by the device shall be 10 seconds. Anal og
objects shall start to adjust within 10-seconds of being conmanded to
change.

3. Al changes of state or change of anal og val ues shall be

transmtted such that no reporting of a value is nore than 15 seconds
ol d.
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4. The maximumtinme fromwhen an object goes into alarmto when it is
annunci ated at the B-OA5 shall not exceed 20 seconds. Those points
denoted as critical shall be annunciated in 2 seconds.

5. B-BC, B-AAC, and B-ASC shall be able to execute control |oops at a
sel ectabl e frequency at least 5 tines every second. The controller
shal | scan and update the process val ue and out put generated by this
calculation at this sane frequency.

6. Al B-OAB on the network shall receive alarns within 5-seconds of
each ot her.

a. Each controller/sensor conbination shall be selected and
designed to performw thin the accuracy and repeatability linmts
speci fied herein.

b. Unless noted otherwise in these Specifications the overall
conbi ned system accuracy of sensors, controllers and readout
devi ces shall be noted in Table 1.

Table 1 - System Accuracy

Measured Vari abl e Reported Accuracy
Space tenperature +/-0.5 degree C (+/-1 degree F)
Ducted air +/-1/0 degree C (+/-2 degree F)
Qutside air +/-1/0 degree C (+/-2 degree F)
Wat er tenperature +/-0.5 degree C (+/-1 degree F)
Delta-T +/-0.15 degree C (+/-0.25 degree F)
Rel ative humidity +/ - 3% RH 10- 95% RH
Water flow +/ - 2% of actual val ve
Air flow (termnal) +/ - 10%f actual valve (Note 1)
Air pressure (ducts) +/-25 PA (+/-0.1 W5
Air pressure (space) +/-3 PA (+/-0.01 WO

2.3 CONTROL SYSTEM APPLI CATI ON SOFTWARE

The

Control System Application software and database is to be stored on

B- ON5 hard di sk drive.

Password Protection:

1. Miltiple-level password access protection shall be provided.

2. Passwords shall be exactly the sane for all operator devices,
i ncludi ng portabl e or panel nobunted network term nals.

3. A mnimmof five levels of access shall be supported.
4. A mninmm of 50 passwords shall be supported at each B-OA5 and B- BC.

5. Operators will be able to performonly those conmands avail abl e for
their respective passwords.
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6. User-definable, automatic log-off tinmers of from1l to 60-m nutes
shal | be provided to prevent operators frominadvertently | eaving
devi ces on-line.

7. Al systemsecurity data shall be stored in an encrypted fornat.
Al arm ng and Event Notification

1. B-OA5 terninal shall provide audible, visual, and printed neans of
alarm and event notification

2. Systemshall provide |og of notification messages. Al armlog shal
be archived to the hard di sk of the system B- O\5.

3. Alarm nessages shall be in user-definable text (English or other
speci fied | anguage) and shall be entered either at the B-OA5 term na
or via renote conmmuni cation

4. An alarmsunmmary shall be available to show all al arns whet her or
not they have been acknow edged.

5. Alarm programm ng shall include |evel, nessage, notification
| ocator, routing, Change of State (COS) val ue, and de-bounce.

6. Each defined point shall have assignable al arm states.

Provide the capability to schedul e each object or group of objects in the
system Each schedul e could consist of the follow ng:

1. Provide separate schedul es for each day of the week.

2. Provide the ability for the operator to designate any day of the
year as an exception schedul e.

3. Provide the capability for the operator to define up to special or
hol i day schedul es.

4. There shall be a provision with proper password access to nmanually
override each schedul e.

5. B-OWS shall be able of synchronize the Tinme and Date of any BACnhet
device on the BACnet internetwork that supports the Tine of Day
functionality. It shall be possible to comand a single device of
groups of devices sinultaneously across the internetwork.

The system shall include a software programto performoptimzed start-up
and shutdown of sel ected equipnent. The Start-Stop-Optim zation (SSTO
program shal |l operate on outside weather conditions as well as inside zone
condition, and enpirical factors. The SSTO program shall operate in both
the heating and cooling seasons. The system operator shall be able to, for
each system under control of the SSTO program establish and nodify the
foll owi ng paraneters:

1. Cccupancy period.
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2. Heating/cooling transfer coefficients.

3. Desired occupancy tenperature.

4. Primary equi pnment lag tine.

5. Heating/cooling retention coefficients.
El ectrical Demand Limting:

1. The systemshall include a software programto performelectrica
demand limting (EDL) by resetting HVAC system set points to reduce

| oad while nmaintaining Indoor Air Quality (humdity, CO2) and confort
control in the space. The programshall automatically shed and restore
| oads to prevent the electrical demand from exceedi ng and operator set

| evel .

2. Each load shall be programmed with nmaxi numoff tine, mninumon
time and mininum off tinme.

3. Wen nmaxi numtarget is exceeded al armshall sound; current denmand
in kilowats displayed and printed out with tinme of occurrence on alarm
printer.

Trendl og Information: Any systempoint either real or calculated shall be
assignable to the historical trending program by periodically gathering

hi storical sanples of object data stored in the field equipnent (gl oba
controllers, field controllers) and archive the informati on on the B-OAS
term nal (server) hard disk.

The system shall nonitor equi pnent status and generate mai nt enance nessages
based upon user designated run tine, date of |ast PM nunber of failures
since last PM date and tine of last failure, starts and/or cal endar date
limts.

This application shall prevent all controlled equi pment from si nultaneously
restarting after a power outage. The order in which equipnment (or groups
of equipnent) is started, along with the tine delay between starts shall be
user-sel ect abl e.

Al'l binary output points shall be protected fromshort cycling. This
feature shall allow minimumon-tinme and off-tinme to be sel ected.

System Configuration, Set-Up and Definition

1. Device and network status shall be displayed for any device on the
BACnet i nternetwork.

2. B-OWB shall be able to stop any BACnet object on the BACnet
internetwork fromtransmtting event or alarmnotifications until a
subsequent command is issued.

3. Al control strategies and energy nmanagenent routines shall be
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definabl e by the operator

4. B-ON5 shall be able to back-up and restore the progranm ng and data
for any BACnet device on the BACnet internetwork. Users shall also
have the ability to manually execute downl oads of any or all portions
of a devi ce dat abase.

5. Provide a context sensitive, on-line help systemto assist the
operator in operation and editing of the system

6. Integrate B-GW (gateway) fromchiller, boiler, PDUs and chi mey
autonation systeminto the BACnet internetwork.

a. Provide the tools to create, nodify and debug custom
appl i cation progranm ng.

Col or Graphics:

1. Provi de a col or graphics package to allow the user to generate
custom dynam ¢ graphics for graphical representation of system design
and system paraneters

a. Alisted set of synbols and graphic slides shall be provided
to allow operators to select fromthe graphics table to assist in
graphi ¢ generati on.

1) Al color graphic display shall be dynanmic with current
poi nt data automatically updated fromthe BACnet internetwork to
the B-OWN5 work station wi thout operator intervention

2) The operator shall be able to nanually adjust digital
anal og or calculated values in the system adjust val ues of
control | oops, and command points to |local node or rel ease points
to automatic node

b. The w ndow ng environnent of the B-OA5 shall allow the user to
si mul t aneously view several graphics at the sane tine to anal yze
total building operation, and/or to allow the display of a graphic
associated with an alarmto be viewed without interrupting work in
progr ess.

c. Gaphic generation software shall be provided to allow the
user to add, nodify, or delete system graphic displays. The
system shall provide libraries of pre-engineered screens and
synbol s depi cting nechani cal system conponents.

2. The systemshall be provided with fully automatic di agnostic
procedures for verification of field conmunication. |In the event of
conmuni cations failure, the systemshall AutoDial the condition to a
renote operator. AutoDial out will repeat alarns while the situation
remai ns unacknow edged.

3. Control Summaries, Reports and Loggi ng:
a. The systemshall provide self-docunentation reporting to

sunmari ze control strategies for any point or any user selected
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group of points within the Control System

b. The B-OA5 shall provide reporting and | ogging functions for
user defined point value and status infornmation.

c. The B-OA5 reporting package shall allow the user to configure
the point infornmation display in custom fornat.

BACnet Confornance: B-OA5 terminal shall conply with the requirenents of a
BACnet profile for B-OM.

2.4  OPERATOR WORK STATI ON ( B- ONB)
Har dware and Operating System B-OA5 commpn dat abase and graphic files
shal |l be stored on a PC based operators work station designated and acting
as the system server consisting of the follow ng:
1. 1-GHz Pentium |V processor.
2. 256- MB RAM

3. 1.44-MB, 3.5-inch diskette drive.

4, 20- G gabyte or larger hard disc drive with 12-nm|lisecond access
tinme.
5. A high-density renovabl e storage devi ce capabl e of 10-MB storage

on a renovable cartridge. Acceptable devices include lonega Zip or JAZ
drives, tape storage or CD-RW

6. Enhanced styl e keyboard with 101 key | ayout, 10 function keys,
operate numeri c keypad and separate cursor control pads.

7. Tower case with at |east two spare drive slots and three spare
board sl ots.

8. A 17-inch diagonal screen non-interlaced SVGA nonitor with 0.28-nmm
m ni mum dot pitch and at | east 1024*768 resolution, a fully adjustable
tilting base, separate control for color, contrast and brightness and
non-refl ective screen.

9. SVGA vi deo output with 4-MB vi deo RAM

10. Two button nouse with adjustable sensitivity and desk pad.

11. CD-RWdrive.

12. Internal 56 K BPS npodem

13. Al required cabl es.

14. At |east one spare serial port.

15. A conbi nation surge suppressor/ UPS dedicated to this server and
printer.
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16. Al communication ports to connect all devices here and networked
conmuni cations fromthe control system

17. Provide an integral audio tone generator to activate on detection
of an alarm Audio tone shall be capabl e of being enabled or disabled
on operator conmand.

18. Mcrosoft Wndows 2000 or NTv4.0 including Internet Explorer.
19. Mecrosoft Ofice 2000 Professional.
20. Mcrosoft Active X

Control System Application Software: Provide |icensed copy of Control
System Application Software described in Paragraph "Control System
Application Software".

Conmmmuni cati ons and Protocol s:

1. B-OA5 information access for the control systemshall utilize the
BACnet protocol exclusively.

2. B-OA5 shall reside on the same LAN as B-BC's. B-OA5 shall as a
m ni mum support point-to-point (PTP) and either ARCnet ASTM/51 or
Et hernet |1 SO 8802-3. Physical/data |ink [ ayer protocols.

3. The B-OW5 specified here may, at the Omer's option, be |ocated
renmote fromthe BACnet internetwork. Oher than the difference in
B- ON8 conmuni cati on speed, the systemshall be capable of renote
operation via BACnet LAN types with no degradation in application
per f or mance.

2.5 PORTABLE OPERATORS WORK STATI ON ( B- PONB)
Har dwar e and Operating System

1. Provi de at | east one PC conpati bl e notebook of the follow ng
m ni mum confi guration:

100- MHz Pentium 1l processor.

64- MB RAM

10- G gabyte hard di sk storage.
3.5-inch 1.44-MB fl oppy disk drive.
CD- RW

14.1-inch TFT SVGA screen.

On board nouse.

On board nodem 56. 6- K.

On board LAN connection to B-OA5 BACnet LAN type.
Rechar geabl e battery.

120-vol ts AC power supply and cord.
Spare serial and parallel ports.
Carryi ng case.

Rechar geabl e extra battery.

S3IT AT I FT@Tea0oT
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2.

2. Provide identical OSs and third party application software as
provi ded for the B-ON\s.

Control System Application Software: Provide |icensed copy of Contro
System Application Software described in Paragraph "Control System
Application Software"

Conmmuni cati ons and Protocol s:

1. B-POAS information access shall utilize the BACnet protoco
excl usi vel y.

2. B-POA5 shall as a m ni num support point-to-point (PTP) and either
ARCnet ASTMr51 or Ethernet |1SO 8802-3. Physical/data |ink |ayer
pr ot ocol s.

3. Renpte LAN conmmuni cations package shall be possible allow ng
offsite reporting and control through standard BACnet LAN types.
Provi de the connection devices for each B-POA5 to connect w th LAN

.6 PRI NTERS

The system shall accept line printers with a serial interface for offsite
alarm ng and reporting, and either serial or parallel interface for on-site
alarm ng and reporting.

Di splay and report printer shall be 600 x 600 dpi, mninum 10 sheets per
mnute b/wlaser printer with 8-1/2 x 11-inch A4 and |l egal sized 8-1/2 X
14-inch paper trays. Provide 2,000 sheets 8-1/2 x 11-inch pager/printer at
time of acceptance.

Alarmprinter shall be one dot matrix or equivalent line printer 8-1/2 x
11-inches with either fan feed or standard 8-1/2 x 11-inch individual feed
and 240-characters/second printer speed.

.7 SERVI CE TOOLS

Har dwar e and Operating System

1. Provide, at a nmininmum one of each proprietary hardware and/or
software tools required to service the system including all manuals
and licenses. 1In the case of nultiple type service tools, one of each
type shall be provided.

2. Provide 1l-year supply of all required lubricants for conponents of
the systemincl udi ng val ves and danpers.

Conmuni cati on and Protocols: Universal, two way, hand held service too
shal | comunicate with all nicroprocessor based controllers in the Control
System \When connected the service tool nay connect to nultiple
controllers sinmultaneously via the BACnet internetwork.

8 LAN TYPES AND COVMMUNI CATI ONS
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This Control System shall conprise a BACnet internetwork, as described in
Part 1.

Each BACnet device shall operate on the BACnet physical/data |ink protocols
specified for that device. Physical/data |ink protocol types utilized for
conmuni cati ons exchange throughout the systemw |l be limted to those LAN
types described in the ANSI/ASHRAE Standard 135-1995, BACnet. BACnet LAN
types are the foll ow ng:

1 BACnet IP.

2. Ethernet (10Mps/ 100 Mps) (| EEE 802.3) via 10BASE-T, 10BASE- 2,
10BASE-5, and 10BASE- F.

3. ARCnet (ANSI/ATA 878.1) via COAX, Fiber or RS-485.
4. Master Slave/ Token Passing (MsS/ TP) via RS-485.

5. LONTal k (ElA-709.1).

6. Point-to-Point via RS-232 or Mdern connecti on.

The Controls Contractor shall provide all communication nedia, connectors,
repeaters, nodens, swi tches, hubs, bridges and routers and half-routers
necessary for the BACnet Internetwork.

2.9 BACNET PROTOCOL VERI FI CATI ON SOFTWARE

The System contractor shall as part of this contract provide a |licensed
copy of a BACnet Protocol Analyzer. This software shall be installed on at
| east one of the owners Ethernet or ARCNET connected BACnet Operator Work
Stations (B-OANB8). Should no BACnet Protocol packets be visible on the
BACnet Internetwork then the systemas installed will be rejected.

2.10 BUI LDI NG CONTROLLERS ( B- BC)
Har dwar e and Operating System

1. B-BC shall provide battery-backed distributed processing unit and
shal | monitor and manage input and output conmunication signals
allowing B-AAC s and B-ASC s to share real and virtual infornmation and
allow for central nonitor and control. B-BC shall provide real-tine
(hardware) clock functions and perform schedul i ng.

2. B-BC shall be capable of deciding global strategies for the system
based on information fromany objects in the system Control Systens
that require a higher-level host processor for update, tine stanps,

gl obal point data, COS transfer, on-line control instruction, or
conmuni cati ons control between B-BC panels shall not be acceptable.

3. B-BC shall be capable of either discrimnately or indiscrimnately

sharing global data with other B-BC and B- OA5 on the BACnhet
i nternetwork.
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4. Provide neans to graphically sinulate inputs and outputs to each
programin real-tine as programis executing. This function may be
perfornmed via any B- OAB.

5. B-BCs shall have sufficient menory to support its operating system
dat abase, and progranmi ng requirenents. Battery shall retain static
RAM nenory and clock functions for a mnimumof 72-hours. B-BC
operating system field database, and application prograns shall reside
in on-board nenory or EEPROM

6. Provide diagnostic LEDs for power, conmunications and processor
The B-BC shall continually check the status of its processor and nmenory
circuits.

Control System Application Software:

1. The controller software shall reside in a real tine, nulti-tasking,
net wor ki ng operating environnent. Database definition shall be
acconpl i shed through the B-OA8 online with the B-BC. The conplete

dat abase and application programshall reside in the B-BC. The System
Contractor shall configure the software to attain the proper sequence
of control and to acconplish all other control system functions
indicated in the Contract Docunments. The user shall be able to add,
delete, or edit objects on-line as required. The progranm ng shal
provide all the necessary mathenmatics, logic, utility and control
functions necessary for proper sequence of control

2. The software defined within the B-BC, in conjunction with the stand
al one control |oops residing within the B-AAC and B-ASC shall provide
all required application programm ng.

3. Alarm managenent shall be provided. Each B-BC panel shall perform
di stributed, independent alarmanalysis and filtering. At no tine
shall the B-BC panel's ability to report alarns be affected by either
operator activity at a B-OA5 or local I/0O device, or comunications
with other B-BC on the network.

a. B-BCs shall have capability to call out alarmconditions
automatically. Al armnessage and site description shall be sent
to off-site conputer or serial printer. |f desired, controller
may al so send encoded nessage to digital pager

b. Alarns log viewable on site or renotely shall be provided.

c. Al alarmor point change reports shall include the point's
Engl i sh | anguage description, and the tinme and date of occurrence.
d. The user shall be able to define the specific systemreaction
for each point alarmand shall be able to custoni ze reaction and
filtering to mnimze nuisance reporting. Each B-BC panel shal
automatically inhibit the reporting of selected alarns during the
st andby power nodes of operation, |oss of power, fire al arm node,
and nornmal system shutdown and start-up. Users shall have the
ability to manually inhibit alarmreporting for each point.

e. Alarmreports, nessages, and files can be directed to a
user-defined Iist of operator devices, or PCs used for archiving
alarm i nformation.
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4. A variety of historical data collection utilities shall be
provided. Mninumsanpling time shall be programmable with a m ni num
progranmmabl e tine of 1-second.

a. B-BC panels shall store point history files for all anal og and
bi nary inputs and out puts.

b. Measure and cal cul ate anal og and binary data shall al so be
assignabl e to user-definable trends.

c. Trend data shall be stored at the stand-al one B-BC panels, and
upl oaded to hard di sk storage when archival is desired.

5. Stand-al one B-BC panels shall autonatically accunul ate and store
runtinme hours for binary input and output points.

6. B-BC panels shall automatically sanple, calculate and store
consunption totals on a daily, weekly, or nonthly basis for
user - sel ected anal og and bi nary pul se i nput-type points.

7. B-BC panels shall have the ability to count events on a daily,
weekly, or nonthly basis.

8. Demand Limting:

a. Systemshall nonitor energy denmand from any type of energy
source. Networked B-BC shall provide a demand-liniting routine
that shall shed appropriate systemobjects to prevent the denmand
from exceeding preset linits.

b. Zone shed nethod shall be by either preventing zone heating
and cooling operations, or by shifting zone heating and cooling
set points.

9. The B-BC shall nmeet BACnet profile for Building Controllers.
Comuni cation and Protocol s:

1. Each B-BC shall reside the sane BACnet LAN type as B- ON\&.

2. The B-BC shall continuously scan the BACnet Internetwork and

mai ntain a current database of field data in on board battery backed

RAM or EEPROM The B-BC shall coordinate transfer of data between

B- OA5 and/ or B-BC

3. The B-BC shall provide a conmmunications port for connection of the

Portabl e Qperators Terminal using Point to Point BACnet physical/data

link [ayer protocol or a connection to the inter-network.

4. The B-BC shall provide a comunication port for connection of a
B- PONS using either |SO 8801-3 internet or ARCnet (ASTMB78.1).

5. Provide all functions that will allow renbte comruni cati ons vi a

nodemto off-site locations. Include nodemalong with all cabling
necessary for installation
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2.11  ADVANCED APPLI CATI ON CONTROLLER ( B- AAQ)
Har dwar e and Operating System

1. The prinmary device for input/output connection to the field
sensors, and control devices shall be a B-AAC. Each B- AAC shal
acquire, process and store point input data on a real tine basis for
internal use and for upload to the B-BC. Each B-AAC shall also

mai ntai n and supervise digital and anal og out put signals to the control
devices and have a real tine operating system capable of tine of day
schedul i ng and other tinme based functions.

2. B-AAC shall provide mcroprocessor based sel f-contai ned stand-al one
fully programmabl e operation of |ocal process control |oops. Al |ocal
| evel application prograns shall be installed on individual controllers
in non-volatile menory. Each B-AAC shall be capabl e of sharing point
information with other B-BC, B-AAC, or B-ASC on the BACnet internetwork.

3. Control systens that require comruni cati on between B- AAC or B- ASC
and a B-OA5 or B-BC for normal control functions, or which operate in a
degraded node wi thout those | evel conmunications, or which require
progranmabl e read only nenory (PROM |evel application progranm ng are
not acceptabl e.

4. Once downl oaded, a B-AAC shall not require further conmunication
with the B-OA5 except for data base changes, operator conmands, and
requests fromthe B-OA8 for B-AAC data. Progranmi ng of B-AACs shall be
conpletely nmodifiable in the field, over installed BAChet Internetwork
or renotely via nodem

5. The B-AAC to be expandabl e by addi ng I nput/Qutput |ogic nodul es or
| nput/ Qut put expansi on nodul es.

6. Al wiring shall be connected to padded screw term nals or |abel ed
spade connecti ons.

7. Input/Qutput Configuration:

a. Analog Inputs: Industry standard 4 to 20-mA, 0 to 5-volts, O
to 10-volts, 3 to 15 psi and therm stor or RTD anal og sensors.
A/ D conversion to be a minimumof 10 bit resolution. Al circuits
will be electrically isolated.

b. Analog Qutputs: Provide nodulating signal to industry
standard 3 to 15 psi, 4 to 20-nA, 0 to 5-volt and 0 to 10-volt
anal og control devices. Digital to analog conversion with a

m ni num of 10 bit resolution. Al AGs shall have physical

hand- of f-auto switched |ocated within the B-AAC control enclosure.
Provide a neans of increnentally positioning anal og outputs when
the switch is in hand. HOA switch shall be hardware nonitored
by the B-AAC for switch position.

c. Digital Inputs: Accept non-powered, binary contact closure
signals. DI circuit shall be electrically isolated.

d. Digital Qutputs: Electrically isolated naintained or
nmonentary electrical relay. Al DGCs shall have physical
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hand- of f-auto switched |ocated within the B-AAC control enclosure.
H O A switch shall be hardware nonitored by the B-AAC for switch

posi tion.

e. Pulse accunul ation input points shall conformto all the

requirenents of Binary |nput points, accept up to ten pul ses per

second for pul se accunul ation, and shall be protected agai nst

ef fects of contact bounce and noi se.

f. Each B-AAC shall have a mini num of 10-percent of its I/O

functions as spare capacity, but not |ess than two of each type
used on each. The type of spares shall be in the sane proportion

as the inplenented I/0O functions on the panel, but in no case

shal|l there be Il ess than two spare points of each type

8. Provide diagnostic LEDs for power, conmunications and processor

9. Each B-AAC shall be provided with the ability to prevent
unaut hori zed access to its software program

10. Each controller shall be addressabl e.

11. The B-AAC shall neet BACnet profile for Advanced Application
Controller.

12. Each controller shall have "power on" indicator
Control System Application Software:

1. The controller software shall reside in a real tine, nulti-tasking,
net wor ki ng operating environnent. Database definition shall be
acconpl i shed through the B-OA5 online with the B-AAC. The conplete

dat abase and application programshall reside in the B-AAC. The System
Contractor shall configure the software to attain the proper sequence
of control and to acconplish all other control system functions
indicated in the Contract Docunments. The user shall be able to add,
delete, or edit objects on-line as required. The progranm ng shal
provide all the necessary mathenmatics, logic, utility and control
functions necessary for proper sequence of control

2. The software defined within the B-AAC, in conjunction with the
stand al one control |oops residing within the B-BC and B- ASC shal
provide all required application programm ng.

3. Alarm managenent shall be provided. Each B-BC panel shall perform
di stributed, independent alarmanalysis and filtering. At no tine
shal |l the B-AAC panel's ability to report alarns be affected by either
operator activity at a B-OAN5 or local I/0O device, or comunications
with other B-BC on the network.

a. B-AAGCs shall have capability to call out alarmconditions
automatically. Al armnessage and site description shall be sent
to off-site conputer or serial printer. |f desired, controller
may al so send encoded nessage to digital pager

b. Alarns log viewable on site or renotely shall be provided.
c. Al alarmor point change reports shall include the point's
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Engl i sh | anguage description, and the tinme and date of occurrence.
d. The user shall be able to define the specific systemreaction
for each point alarmand shall be able to custoni ze reaction and
filtering to minimze nuisance reporting. Each B-AAC panel shal
automatically inhibit the reporting of selected alarns during the
st andby power nodes of operation, |oss of power, fire al arm node,
and nornmal system shutdown and start-up. Users shall have the
ability to manually inhibit alarmreporting for each point.

e. Alarmreports, nessages, and files can be directed to a
user-defined |ist of operator devices, or PCs used for archiving
alarm i nformation.

4. A variety of historical data collection utilities shall be
provided. Mninmumsanpling time shall be programmable with a m ni num
progranmmabl e tine of 1-second.

a. B-AAC panels shall store point history files for all anal og
and binary inputs and outputs.

b. Measure and cal cul ated anal og and binary data shall also be
assignabl e to user-definable trends.

c. Trend data shall be stored at the stand-al one B- AAC panel s,
and upl oaded to hard di sk storage when archival is desired

5. Stand-al one B- AAC panels shall autonmmtically accunulate and store
runtinme hours for binary input and output points.

6. B-AAC panels shall automatically sanple, calculate and store
consunption totals on a daily, weekly, or nonthly basis for
user - sel ected anal og and binary pul se i nput-type points.

7. B-AAC panels shall have the ability to count events on a daily,
weekly, or nonthly basis.

8. Demand Limting:

a. Systemshall nonitor energy denmand from any type of energy
source. Networked B-AAC shall provide a denand-limiting routine
that shall shed appropriate systemobjects to prevent the denmand
from exceeding preset linits.

b. Zone shed nethod shall be by either preventing zone heating
and cooling operations, or by shifting zone heating and cooling
set points.

9. The B-AAC shall neet BACnet profile for Building Controllers.

Conmuni cati ons and Protocols: B-AAC shall as a m ni num support one BACnet
LAN type conmunicating at a m ninrum of 9,600 baud as native BACnet device.

2.12  APPLI CATI ON SPECI FI C CONTROLLER ( B- ASC)
Har dware: B-ASC hardware shall be the sane as B- AAC and i ndi sti ngui shabl e

with the exception that there is no requirenent to have expansion |1/0O
nodul es or H O A overrides on outputs within the control enclosure.
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Control System Application Software: Shall be the same as B-AAC with the
exception that BACnet profile is changed to B-ASC i nstead of B-AAC, and

B- AAC may have firmmare specifically dedicated to control a specific piece
of mechani cal equi prent.

Conmmmuni cati on and Protocols: Shall be the same as B- AAC.
2.13 LOCAL 1/0O

A local keypad and display shall be provided where specified in the
sequence of operations or points list. Keypad shall be provided for
interrogating and editing data. An optional system security password shal
be available to prevent unauthorized use of the keypad and di spl ay.

2.14 CONTRCL ENCLOSURES AND SUB- PANELS

Provi de pedestal base or wall mounted |ocal control enclosure to house al
control conponents associated with each area, system or nechani ca

equi pmrent room The encl osures shall be m ni mum 16-gauge steel or al um num
bonded on both sides to a plywood core, totally enclosed on all sides and
painted with a baked enanel finish. Provide a continuous piano hinged
door, keyed |ocking latch and renovabl e sub-panel. A single key shall be
comon to all control enclosures. Enclosures shall be the same NEMA
classification as all other enclosures located in the same environnent,
except if location requires additional protection due to potentia
vandal i smor environnental conditions. At a mninum enclosures located in
dry indoor conditions shall conformto NEMA 1 standards. Enclosures

| ocated in wet indoor conditions such as garages or |ocated outdoors shal
be fully gasketed and shall conformto NEMA 3R standards.

Provi de i ntrusi on detection device, connected as an al arm

Provi de Duplex Qutlet: Single phase, 120-volt AC electrical service outlet
for use with test equi pnent shall be furnished either inside or within
6-feet of the control panel enclosure.

Provi de nmain power switch

Provide | am nated naneplates for all control system conponents. Nanepl ates
shall be 1/8-inch thick, black, with white-center core, and shall be
mnimm1l x 3-inches, with mininmum 1/4-inch high block lettering.

Nanepl ates for devices smaller than 1 x 3-inches shall be attached to

adj acent surface.

2.15 DAMPERS

Danpers (control) shall be factory fabricated and shall have flow control
characteristics required by each individual application. For nobdul ating
danpers under actual operating conditions, provide type which produces a
linear relationship between the air flow and operating range.

1. Danper frane shall be nade of mnimum No. 14 gauge gal vani zed stee

formed i nto channels and wel ded or at |east 4-1/2-inch x 1-inch x
1/ 8-inch thick extruded al um num
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2.

2. Danpers shall be constructed with bl ades of forned zinc coated

m ni mum 16- gauge steel or 6-inch x 0.08-inch extruded al unm num with
factory assenbl ed |inkages, nounted in bar or channel frames of zinc
coated steel or extruded alum num \Were bl ades are nounted
vertically, support by thrust bearings. Al blades on each danper shal
be furnished w th pol yurethane edgi ng.

3. Danper shall have neoprene or stainless steel danper seals at al

bl ade edges and ends suitable for an operating range down to 0 degree F
at the lower end and 200 degree F at the upper end. Axis shall be

m ni rum 1/ 2-inch dianeter and be | ocked to blade with rivets or wel ded.

4. Al danpers shall be provided with nylon, cycoloy or iolite
beari ngs.

5. Were rectangul ar danpers are 12-inches or nore in a direction
perpendi cular to the axis, use sectionalized type with blade w dth not
exceedi ng 8-inches. Were rectangul ar danper is larger than 4 square
feet in area, use corner braces. Blade length is not to exceed

48-i nches.

6. Danpers, when closed, shall not leak in excess of 10 cubic feet per
m nute per square foot at 4-inches WG static pressure differential and
be so certified by the nanufacturer. Furnish danper operators having
sufficient power to limt |eakage to the rate specified. Provide a

m ni mum of one operator per 25 square feet of danper area.

7. Operating line, i.e., connecting rods transmtting notion from
danper notors to danper, shall be sized to withstand a | oad equal to at
| east twi ce the maxi num danper operating force w thout deflection

Make | ength adjustable and construct from brass, bronze or steel. For
zinc-coated or cadm um plated steel |inks, construct working parts of
joints, e.g., pins, clevises and ball-and-socket joints from bronze or
stai nl ess steel

8. Provide for adjustnent for blade travel in either direction

9. Factory finish parts of steel danper with two coats of rust
i nhibitive paint.

10. Provide danper position indication consisting of potentioneter
nount ed i n housi ng.

16 DAMPER ACTUATORS

Control danper actuators shall be electronic direct-coupled type

Actuators shall have a reversing switch and a manual override accessible at
the front cover.

Single bolt or setscrew type fasteners are not acceptable.

The actuator shall have el ectronic overload or digital rotation sensing

circuitry. Mechanical end switches or magnetic clutch to deactivate the
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actuator at the end of rotation are not acceptable.

Actuators shall have a spring return nechani smunl ess specified otherw se
or pre-approved by Engineer. Internal nechanical spring return nechani sm
shall be built into the actuator housing. Non-mechanical forns operation
i s not acceptable.

Actuators with nmore that 60-inches-pound torque capacity shall have a
manual crank rel ease to allow manual positioning of the danper when the
actuator is not powered.

Al'l nodul ati ng actuators shall have an external, built-in switch to all ow
the reversing of direction of rotation

Provi de vi sual nechani cal position indicators.

Actuators shall snoothly open or close device, which they are applied and

shal |l have full stroke run tinme of 90-seconds or |ess (unless otherw se

noted or pre-approved by Engi neer).

2.17 CONTROL VALVES

CGeneral Requirenents:
1. Valves shall be provided with netallic |inkage.
2. Al valves shall provide tight shut-off when in the closed position
3. Unless otherwi se indicated all valves shall have a mi ni num
rangeability of 50 to 1. All valves shall be guaranteed to have not
nore than 1-percent | eakage of design flow rate at the punp shut-off

pressure.

4. The shaft packing nust be capable of sealing at 1.5 tines the
pressure vessel rating.

5. d obe valves shall have repl aceabl e seats

6. Valves shall be quiet in operation

7. Val ves shall have body, disc, stemand stuffing box designed for
150- percent of the piping systenis working pressure, but in no case

| ess than ANSI 150-pounds per square inch and maxi mum fluid tenperature
of 350 degF.

8. Certify all valves to be functionally tested, to include cycling
the val ves and topworks, neasuring seating torque and verifying | eak

tight performance of the seat.

9. Certify the valve is capable of thermal cycling over its conplete
pressure/tenperature range.

10. Provide Iimting device to restrict valve travel where required to
mai ntain system flow characteristics.

SECTI ON 15951 Page 26



Neval Thonmas El enentary School - Anendment-3 2001016F

11. Two and three-way el ectronic termnal unit zone valves (1/2
t hrough 3/4-inch) shall be provided with adjustable Cv capability.

Bal| Control Valves (1/2 through 3/4-inches):

1. Pool Heating Water Application (1-1/2-inches): Al CPVC bal
valves, fitted with el ectronic actuator, EPDM seals.

2. Al O her Applications:

a. Val ves shall be forged brass or bronze body w th nicke
pl ating, NPT screw type or union end or flare connections.
b. Al'l control ball valves shall be furnished with chrone pl ated

bronze ball and stainless steel stemand fiberglass reinforced
Tefl on seats and seals. The valves shall have a bl ow out proof

st em desi gn.

C. The stem packing shall be two Orings designed for nodul ating
service and requiring no naintenance.

Two and Three-Way El ectronic d obe Valves (1/2 through 2-inches): Valves
shal | be bronze or cast iron body, NPT screw type or union end or flare
connections. Spring-loaded packing shall protect against |eakage at the
stern.

Two and Three-Way El ectronic d obe Valves (2-1/2 to 4-inches flanged):
Val ves shall be iron body, cast iron, or cast steel, flanged type. Packing
shal | protect against |eakage at the stem

Two and Three-Way Electronic Butterfly Valves (5-inches and | arger
fl anged):

1. Pool Heating Water Application: Al CPVC butterfly valves, fitted
with el ectronic actuator, EPDM seal s.

2. Al Oher Applications:

a. Valves 4-inches and |larger shall be fully lugged cast iron
body.

b. Flanges shall neet all ANSI 250 standard.

c. The stemshall be one-piece stainless.

d. The 416 stainless shaft shall be supported at three |ocations
with PTFE bushings for positive shaft alignnent.

e. The seat shall be EPDM Phenolic backed, non-coll apsible, and
easy to repl ace.

f. The disc shall be alum num bronze to provi de bubbl e-ti ght
close off in either direction

g. Valve shall have a |l ong stem design to accompdate 2-inch

i nsul ati on.

2.18 VALVE ACTUATORS

Actuators used in or near outdoor air streans shall have NEMA 2 housi ngs.
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The actuator shall be nodulating; floating (tri-state) or two-position as
called out in the control sequence of operation. Actuators shall be spring
return unl ess specified otherwi se or approved by Engineer. Al nodul ating
val ves shall be positive positioning, and respond to a 2 to 10-volt DC or 4
to 20-mA with a load resistor with the exception that termnal unit zone
val ves may use an actuator that responds to a floating or tri-state signal

Al'l control valves shall have a visual position indicator

Actuators shall have a manual crank to allow nanual positioning of the
danper when the actuator is not powered. Three bypass shut off valves
shal |l be provided to allow the control valve to be isolated while the open
stop valve in the bypass allows flow around the control valve

Al'l nodul ati ng actuators shall have an external, built-in switch to all ow
the reversing of direction of rotation

Actuators shall be equipped with electronic overload or digital rotation
sensing circuitry to prevent danmage to the actuator throughout the entire
rotation of the actuator. Mechanical end switches or magnetic clutch to
deactivate the actuator at the end of rotation are not acceptable.

Actuators shall snoothly open or close device, which they and shall have
full stroke runtinme of 90-seconds or |ess (unless otherw se noted or
pre-approved by Engi neer).

2.19 ELECTRONI C SENSORS
2.19.1 Tenper ature Sensors
Anal og Tenperature Sensors:
1. Ceneral Requirenents:

a. Sensors shall provide an output signal that varies linearly
and continuously with sensed tenperature.

b. Sensors shall be 1,000-ohm platinumresistance (RTD) type or
Therm ster type, calibrate to 0.2-percent accuracy at calibration
poi nt .

c. RITD sensors shall be nickel or platinumwound wire,
hernetically encapsul ated i n copper or gl ass-epoxy encl osure and
corrosion resistance, to sensed nedi a.

d. Sensors shall operate throughout range and accuracy
subsequently |isted.

e. Sensors shall have tinme constant response to achieve
63-percent of a step tenperature change in 6-seconds in water flow
at 3-feet per second.

2. Single point duct tenperature sensor shall consist of sensing

el ement, junction box for wiring connections and gasket to prevent air
| eakage or vibration noise.

3. Averaging type shall be used in ductwork with any dinension greater
than 48-inches or where air tenperature stratification may occur, to
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obt ai n average tenperature by continuously sanpling al ong 8-foot or
17-foot capillary I ength. The averagi ng sensor shall have a bendabl e
3/ 8-inch OD probe, with nunerous sensors encapsul ated at equa

di stances across the length of the probe, junction box for wring
connections and gasket to prevent air |eakage or vibration noise.
Locate el enents where responsive to representative tenperature and
provide with firm support and insulate fromdirect contact with coils
or other heat conductors. Protect capillaries where exposed to damage
with flexible arnor or conduit.

4. Liquid inmersion tenperature sensor shall include thernowell,
sensor and connection head for wiring connections. Sensor shall be
stem sensitive nounted in brass, copper or stainless steel separable
thernmowel I's with extension necks where required for insulation
Thernmowel I s shall include thernal transm ssion nmedia conpatible with
sensor and shall be | ocated where responsive to representative

t enper at ure.

5. CQutside air sensor is single devise sensor shall be designed to
wi t hst and anbi ent environnental conditions. Sensing elenent shall be
shi el ded by ventilated non-netallic shield to withstand wi nd velocity
pressures and direct sun exposure. Qutside air tenperature sensor
shal|l be provided with utility box for terminations, and waterti ght
gasket to prevent water seepage. Transnitter shall be of NEMA 3R
construction and rated for anbient tenperature.

6. Roomtype shall be 10,000-ohm thernistor sensor, accuracy as
listed, at calibration point (adj., degree F). Sensing elenent shall be
nmounted within a ventilated cover. Provide sensor with set point
adjustnent dial or push button, override switch, LAN connection,
service tool connection and LED display when located in offices,

cl assroons, weight training room fitness room etc. Provide sensor
with override switch only for public spaces such as corridors, |obbies,
| ockers, toilet roons, etc. Sensors |located in nmechanical areas,

pl enuns, | obbies, or other public spaces shall sinple sensor with no
set point adjustnent. Sensors shall be nounted at 5-foot hei ght unless
otherwi se directed. Sensors accuracy shall be unaffected by wiring up
to 250-feet. Sensor guards shall protect sensor from damage expected
in area or linmt access to sensor. |nsulated nounting base shal

prevent tenperature of nounted wall or drafts due to outside wal
nmounting fromeffecting sensor tenperature.

Bi nary Tenperature Sensors:

1. Ceneral Requirenents:

a. Sensors shall be binmetal or capillary type liquid fill or
vapor tension, actuating one or nore switch contact. Contacts
shall be rated for pilot duty or inposed | oad.

b. Capillary type thernostats shall consist of platinum sensing
el ement, connected to a fully conpensating capillary tube, and
operating bellows or spiral

c. Sensors shall have adjustable set point throughout range of
m nus 50 degF to plus 250 degF with adjustable differential
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bet ween contact stages as required by application

d. Sensor shall be housed in NEMA encl osure suitable for
environnent, and corrosion resistant to sensed nedi a.

e. Sensors shall be autonmatic or nmanual reset type

2. Hghlimt sensor shall be nmanual reset type. Sensing el ement
shal | be binetal.

3. Low tenperature Iimt sensors shall be bi-netallic type with
sensi ng el ement 18-inches | ong or of the vapor pressure renote el ement
wi th sensing el enent shall be mninum20-feet long. Low linmt sensor
shal | be, manual reset type with adjustable set point.

4. Freeze protection sensors (freezestat) shall be of nmanual reset
type, which will respond to the | owest tenperature to which any 1-foot
portion of its 20-foot elenent is exposed. On nulti-coil units,
provide low limt sensor on each coil and wire in series. Al freeze
protection sensors shall have status feedback

5. Surface nounted thernostats shall be |ine voltage on-off type
suitabl e for strapped nounting to pipe.

6. Wall nounted thernostats shall be |ine voltage on-off type suitable
for wall nounting.

2.19.2 Hum dity Sensors

Anal og sensor shall be non-saturating buck polyner resistance change, thin
pol ymer fil m capacitance change or chilled mrror technol ogy type. Sensor
shal | have range of 10 to 90-percent with tenperature lints of 40-to 140
degree F and accuracy +/-5-percent relative hunmdity. Humdity Sensors
shal |l be suitable for duct, wall (room) or outdoor nounting and sensing

el ement shall be protected. Unit shall produce |inear continuous output
for percent relative humdity (percent RH).

Bi nary sensor shall be noisture-sensitive nylon elenment, Form C contacts
wi th adj ustabl e set point over 20 to 85-percent relative humdity range

with fixed differential of 5-percent relative humdity. Sensor shall be
suitable for duct or roommounting (humdistat) with 40 to 120 degree F
tenperature linmts. Contacts shall be rated for application consistent

with switched voltage and power |evel.

Wet Bul b tenperature and hum dity station shall be suitable for duct or
out side nounting and consist of sensors, ventilated non-netallic sun
shield, utility box for term nations, and watertight gasket to prevent
wat er seepage.

2.19.3 Pressure Sensors
Anal og Pressure Sensor/Transmtter

1. Ceneral Requirenents:

a. Sensors shall be diaphragmor bellows type with solid-state
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anplifier or variable resistance, and with the narrowest possible
span avail abl e.

b. Sensor shall have over range capability or 150-percent of
operating pressure and construction requirenents of nmedia sensed.
c. Sensors shall have +/-0 adjustnent and be supplied with

i solation valve, additional gauge tap and pigtails and/or bl ow
downs as required

d. Sensor shall have accuracy of +/-1-percent of span. Zero and
span shall be fi el d-adjustable.

2. Static Air Pressure Sensor shall have linear output voltage signal
Pitot tube probe shall be a brass with 8-inch |ead tube all ow ng
insertion into duct.

3. Water gauge pressure sensor shall include connections secured to a
stainl ess steel diaphragmsensor with a gasketed, dust and waterti ght
housi ng for renote nounting.

Bi nary Sensor (switch):
1. Ceneral Requirenents:

a. Sensors shall be Bourdon-tube di aphragm paddle type or

bell ows type with snap-action form C contacts of platinum silver
or gold construction

b. Sensor shall have adjustable set point and differential wth
over range capability of 150-percent of operating pressure.

c. Switch contact ratings shall be consistent with voltage and
power |evels and construction shall neet requirenents of nedia
sensed. Sensors shall be supplied with isolation valve
addi ti onal gauge tap and pigtails and/ or bl ow downs as required.

2. Paddle type airflow switch shall have a one-pi ece stainless stee
paddl e to actuate a SPDT snap-acting switch. Paddle type airflow
switch shall be used to verify airflow in constant vol une systens only.

3. Paddle type water flow switch shall be SPDT snap acting with brass
wetted parts. Sensitivity shall be externally adjustable w thout
renovi ng the assenbly fromthe |ine.

2.19.4 Differential Pressure Sensor
Anal og differential pressure sensor/transmtter
1. Ceneral Requirenents:

a. Sensors shall be bellow or diaphragmtype with solid state
anplifier or variable resistance and with adjustable span and +/-0
adj ust nent .

b. Sensor shall have over range capability of 200-percent of

maxi mum operating differential pressure, and construction

requi renents of nedia sensed

c. Sensors shall be supplied with five valve nanifold additiona
gauge taps and bl ow downs as required. Five-valve nmanifold
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assenbly shall allow isolation and bypass of operating pressures
fromdifferential pressure sensor
d. Sensor accuracy shall be +/-1-percent of span

2. The differential pressure sensor for air applications shall provide
a linear output voltage signal. The device shall be capable of
over-pressurization to 10 PSID without a zero-shift and shall have a
field adjustable zero and span. The assenbly shall consist of pressure
connections that secure pressure sensor to a housing for duct or renote
nount i ng.

3. Differential Pressure Sensor for water shall consist of a
differential pressure tap secured to a stainless steel diaphragmand an
el ectroni c sensor enclosed in a gasketed, dust and watertight case.

The differential pressure transmitter for hot water system shall be

pl aced where the maxi mumdifferential pressure requirenent exists or as
shown.

4. Snubber shall prevent system pressure hammers and surges from bei ng
fully transmtted to the pressure sensor

Binary Differential Pressure Sensor/transmtter (swtch):

1. Ceneral Requirenents:

a. Binary sensor shall be Bourdon tube, bell ows or diaphragmtype
with snap action form C contacts of platinum silver or gold
constructi on.

b. Sensors shall have adjustable set point an differential wth
over range capability of 200-percent of operating differentia
pressure.

c. Switch contacts shall be consistent with voltage and power

| evel s and construction shall neet requirements of nedia sensed.

d. Sensors shall be supplied with insulation val ves, additiona
gauge taps and bl ow downs as required.

2. Differential pressure type air flow switch shall be di aphragm
operated SPDT snap acting with adjustable set point. Swtches used for
shut down shall be manual reset type.

3. Differential pressure indicating type air flow switch shall be sane
as differential pressure type with addition of a gauge and set point
i ndi cators visible on the gauge.

4, Differential pressure type water flow switch shall be SPDT or DPDT
snap-acting, with enclosure.

2.19.5 Car bon Di oxi de Sensor

Carbon Di oxi de sensor/transmtters for AHU systens shall have a range 0 to
2,000 ppm scalable 0 to 10,000 ppm

Provide a canister of calibration gas and a regul ator.
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2.19.6 Current Sensors

Anal og current sensor shall have field selectable range of 1 to 200-anps.
Qut put shall be 1 to 5-volts DC or 4 to 20-nmA for full range. Sensor shal
produce out put by neasuring nmagnetic field above current carrying
conductor. Sensor shall be rated for 600-volts.

Binary current sensing switch shall be self-powered with solid-state
circuitry and have field-selected range frommninum1l-anp to unlimted
maxi mum Range shall be field adjusted by nunber of w ndings through
sensor of current carrying conductor. Sensor shall detect nmagnetic field
about current carrying conductor. Dry contact output shall be formC rated
at 1-amp at 120-volts AC. Sensor shall be rated for 600-volts.

Current sensing switch shall contain SPDT relay and an LED for ON OFF
status indication.

2.19.7 El ectrical Power

Potential transformers shall be in accordance with ANSI C57.13 and shall be
suitable for insulation class 15-kilovolt for 13.8-kilovolt applications,
5-kilovolt for 2.4-kilovolt applications and 1.2-kilovolt for 208-volt
application and bel ow. Secondary voltage shall be 120-volts. Transforner
shall be fused on both sides.

Current transfornmers shall be provided for each phase or |ead as indicated
with insulation class as required for potential transfornmers. Current
transformers shall conformto ANSI standard C. 57.13 for netering, and shal
be butyl - mol ded donut or wi ndow type nounted on suitable bracket in | ow
voltage section with transforner secondaries identified and | ooped to
permt field current nmeasurenent to be taken w th hook-on-ameters.
Current transferals shall have a 5-anpere secondary. Voltage and Current
Sensors: Voltage and current transducers shall be solid-state anal og type.
Sensors shall have adjustabl e span and accuracy 0.01-percent of span
Inputs shall be 0 to 120-volts AC for voltage and 0 to 5-anps for current
with DC | ow voltage or mllianpere output. Sensors shall have comobn node
rejection of 80 db at 60-Hz and 600-volts AC. Sensor shall be enclosed in
butyrate case and nounted in plug in socket. Sensor shall have nmaxi num
tenperature lint of 120 degree F

Panel - nrount ed el ectric push button switch pilot light shall be oil tight,
transformer type, with screw termnals

Enmer gency shut-off switches shall be heavy duty, two-position push-pull
mai nt ai ned contact, illum nated 1-3/8-inches in diameter nushroomstyle
push button switch. Provide hinged easy open protective clear cover to
prevent accidental operation of switch

2.19.8 Qut put Devi ces
Control relay contacts shall be rated for the application, with a m ni num
of two sets of Form C contacts, enclosed in a dustproof enclosure. Relays

shal | have silver-cadm umcontacts with a mnimumlife span rating of one
mllion operations. Operating tine shall be 20-mlliseconds or less, with
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release tine of 10-milliseconds or less. Relays shall be equipped with
coil transient suppression limting transients to non-damaging |evels.

Time Delay Relay: Tinme delay relay contacts shall be rated for the
application with a mnimumof two sets of Form C contacts enclosed in a
dust proof encl osure. Relays shall have silver-cadm umcontacts with a
mnimmlife span rating of one nmillion operations. Relays shall be

equi pped with coil transient suppression devices to linit transients to
non- danmagi ng | evels. Del ayed contact opening or closing shall be
adjustable from1 to 60-seconds with a mninum accuracy of +/-2-percent of
setting.

Latching relay contacts shall be rated for the application with a mni num
of two sets of Form C contacts enclosed in a dustproof enclosure. Relays
shal | have silver-cadm umcontacts with a mnimumlife span rating of one
mllion operations. Operating tine shall be 20-mlliseconds or less, with
release tine of 10-milliseconds or less. Relays shall be equipped with
coil transient suppression devices to limt transients to non-danmagi ng

| evel s.

Reed rel ays shall be encapsulated via a gl ass-type container housed in a
pl astic or epoxy case. Contacts shall be rated for the application
Qperating and release times shall be 1-millisecond or Iess. Reed relays
shall have a minimumlife span rating of 10-mllion operations.

Contactors shall be on the single, coil, electrically operated,
nmechanically held type. Positive |ocking shall be obtained w thout the use
of hooks, | atches or sem -permanent nmagnets. Contacts shall be

doubl e-break silver-to-silver type protected by arcing contacts. Nunber of
contacts and ratings shall be selected for the application. Operating and
rel ease tinmes shall be 100-nmilliseconds or less. Contactors shall be

equi pped with coil transients to non-damagi ng | evels.

Solid-State Relays shall have input-output isolation greater than

1, 000- nregohns with a breakdown voltage of 1,500 V rnms or greater at 60-Hz.
The contact life shall be 10-million operations or greater. The anbient
tenperature range shall be -20 to +140 degree F. Input inpedance shall not
be | ess than 500-ohns. Relays shall be rated for the application
Operating and release tinmes shall be 1-mllisecond or |ess. Transient
suppression shall be provided as an integral part of the relay to limt
transients to non-damagi ng | evel s.

2.19.9 I nterconnecting Wre and Cabl e
Wre and cable for power, interlock, comrunications, sensor, and control
device wiring shall be as specified in Division 16, the National Electric
Code, Network Standards, control system manufacturer reconmendations, and
appl i cabl e | ocal codes.

2.19.10 Weat her Shi el ds

Provi de weat her shields and outside air sensing elements with the follow ng
characteristics:
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2.

1. Mount elenents and shields on the north face of the building or
| ocation out of direct sunlight.

2. Construct shields of 1/16-inch 316 stainless steel with 1/4-inch
di ameter stainless steel bolts. Munt backplate to the building
structure with expansion bolts.

3. Construct shields to inhibit solar effects. Construct shields in a
rectangul ar box configuration with ventilating raintight |ouvers to
precl ude the entrance of snow, ice and rain. Design for crossflow and
vertical air circulation

4., Mount shields accessible for nmaintenance.
5. Seal wall penetration watertight.
19. 11 Ther mowel | s

Tenperature transnmitters shall be installed in thernowells with extension
neck with union type nipple connectors where nounted in pipe lines or
stacks unl ess otherw se specified. Thernowell shall be constructed of type
416 stainless steel. Unless specified otherw se, thernowells shall be
suitable for socket weld insulation. Socket welding fitting shall be
provided by others. Thermowells for nounting in stacks shall be tapered

t hreaded type. The extension neck shall be sel ected based upon the

adj acent insulation thickness.

PART 3 EXECUTI ON

3.

1 GENERAL

Control System conponent |ocations are the responsibility of the System
Contractor. Al control system conponents shall be installed in |ocations
as required to properly sense the controlled nmediumand shall be easily
accessi ble for adjustnent and service. Al conponents shall be installed
in accordance with the conmponent manufacturers recomendati ons.

The system shall be installed such that all wring, comrunication, anal og
or digital, input or output shall be capable of sharing single conduit runs
wi t hout affecting signal perfornmance.

The Contractor shall protect all work and material from damage by hi s/ her
work or workers, and shall be liable for all danage thus caused.

The Contractor shall be responsible for his/her work and equi prent unti
finally inspected, tested and accepted. The Contractor shall protect

hi s/ her work agai nst theft or danmmge, and shall carefully store materia
and equi pnent received on site that is not inmrediately installed.

After conpletion of installation, calibrate and conm ssion all conmponents
provi ded as part of the Control System and denonstrate proper sequence of
operation in conpliance with Paragraph 1.6 "Calibration, Conm ssioning
Denonstration and Acceptance". Equi pnment not operating correctly shall be
field corrected or repl aced.
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3.

2 CONTRCL SYSTEM APPLI CATI ON SOFTWARE

At tinme of acceptance all operating system third party and Control System
Application software shall be at least the | atest version avail able.

Software prograns are described to their general intent. It is recognized
t hat Networked System nanufacturers' software differ; however, the
Application software provided shall incorporate the feature described fully

i mpl enented and optim zed to provide the sequences described, mninmze
energy consunption and prol ong equi pnent |ife.

The foll owi ng nam ng convention shall be standards for the nanmi ng of BACnet
Devi ces on the BACnet internetwork. The convention for object nanes viewed
by B-OA5 shall consist of a string made up of components indicating, as
appropriate, the building |ocation, the building, the system the
subsystem and point function of the object.

When progranmi ng the system BACnet addressing rules will be strictly
adhered to. Al addressing strategies will have to be approved by the
Owner's representative prior to termnating any LAN types.

Al'l anal og and binary val ues shall be programed with appropriate al arns.

Except as specified otherwise, throttling ranges, proportional bands, and
cycle differentials be centered on the associ ated set point.

Al set points unless otherw se indicated are adjustable and shall be
programmed for all control | oops.

Each control loop or interlock for all nechanical systemincluding term na
unit systens shall be programed with a control |oop specific graphica
trend to trend all values associated with each specific control |oop or
system i nterl ock.

Where any sequence or occupancy schedule calls for nore that one notorized
unit to start simultaneously, the systemshall start conmands shall be
staggered by 60-second (adj.) intervals to nmnimze inrush current.

Schedul i ng shal |l be devel oped for each mechani cal system and coordi nat ed
with Onmner.

Optinmal start/stop prograns shall be applied to all regularly schedul ed
nmechani cal systens.

Demand limt/load shed prograns shall be applied to all nechanical systemns
greater than 5-hp.

Trend | og/ historical data shall be inplenented for every point on the
system Point trends shall be grouped into logically interrelated points
for individual nechanical systems. Initial set-up shall be to | og val ues
once every 5-mnutes.

B- ON5 Graphi cs:
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1. Al sensors, control devices and set points shall be visible on a
B-OWE in graphical form

2. Al nechanical systens shall have a progranmed real tinme color
graphic for primary graphical user interface. The only exception

allowed will be unit heaters which require a tabular sumary for the
poi nts associated with these systens.

3. Individual floor plan graphics will be progranmed for each area of
the building. Al space sensors will be visible on floor plan graphics
and system graphic.

The system shall observe the follow ng command priorities (from highest to
| owest):

1. Manual Operator Comand.
2. Energy Managenent.
3. Automatic Control.

3.3 OPERATORS WORK STATI ON AND PORTABLE OPERATORS WORK STATI ONS ( B- OAB)
HARDWARE

Assenbl e PC conponents in a configuration that allows easy operator access
to all necessary conponents fromone position. Locate conponents as
required by the Owmer, but at a mninumin a clean air-conditioned space
separate from any nechani cal equi pment spaces.

Connect to LAN as required. |If LANWAN is not dedicated to the BACnet
i nternetwork the devel op LAN WAN System Architecture di agram denoti ng
server B-OA5 relative to other nodes on its segment of the LAN WAN.
Provide sufficient RAMto neet system perfornance requirenents.

3.4 PRI NTERS

Set-up and connect printers as required.

Printer will only be accepted after denmonstrating that the nost conplicated
graphic prints with anmount of RAMin printer.

3.5 SERVICE TOOL

Provide to Omer at time of acceptance. Do not use Service Tools for
conmi ssi oni ng of the system

3.6 LAN TYPES
The control systemshall be configured so that any individual network shall

not exceed 80-percent of its total design capacity. The systemshall have
a reserve of 20-percent point capacity.

SECTI ON 15951 Page 37



Neval Thonmas El enentary School - Anendment-3 2001016F

Where possible all hubs, switches, half and full routers will be fromthe
sanme manufacturer. Switches will be all "Store and Forward" type and will
be installed in accordance with nmanufacturer specifications.

Inverted networks will not be allowed. Networks with mninum packet sizes

smal l er than those it connects to will not interconnect networks with

| arger m ni rum packet sizes. |If three or nore networks are interconnected

the network with the highest speed and m ni nrum packet size will be utilized
to interconnect the slower networks.

Where BACnet/I P LAN type is used with non-1P devices tunneling routers
shal |l be used to maintain conplete connectivity. Were BACnet/IP is

provi ded new then the hardware provided for the project will neet Addendum
a to ANSI/ASHRAE 135-1995 BACnet/ | P.

3.7 VERI FI CATI ON SOFTWARE

Denonstrate excl usive conmunication utilizing the BACnet Protocol on al
segnents of the BACnet | nternetwork.

3.8 BUI LDI NG CONTROLLERS ( B- BC)

Provide as required to neet perfornmance requirenents of the systemwith a
20-percent increase in connected B-AAC and B- ASC on any i ndivi dual network.

Locate strategically such that B-BC | ocations are as equally distributed
t hr oughout the project as possible.

3.9 ADVANCED APPLI CATI ON CONTRCLLER ( B- AAC)

Provi de a dedicated B-AAC for each mmj or nechanical system such as chilled
wat er plant, heating hot water plant, for each AHU system pool heating
wat er system etc.

Al points used for a single nechanical systemshall be connected to the

same B-AAC. Points used for control |oop reset based on outside air, or

space/ zone tenperature, or extrenely renmote differential pressure sensors
on slow acting control | oops are exenpt fromthis requirenent.

Provi de m ni mum of 15-percent spare I/ O point capacity for each point type
found at each B-AAC. If input points are not universal, 15-percent of each
type is required. A mninmmof two spares are required for each type of
poi nt used. Future use of spare capacity shall require providing only the
field device, field wiring, point database definition and custom software.
Addi ti onal point nodules nmay be required to i npl ement use of these spare
poi nt s.

3.10 APPLI CATI ON SPECI FI C CONTROLLERS ( B- ASC)
Provi de a dedi cated B-ASC for each Term nal Unit Mechani cal Device on the
project. Those include VAV ternminal units, unit heaters and individua

fans. Terminal units specifically called out in the sequence of operation
as "Non-DDC' shall be excluded fromthis requirement.
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Al points used for a single Terninal Unit Mechanical Device shall be
connected to a dedicated B-ASC. Points used for control | oop reset based
on outside air, or space/zone tenperature, or extrenely renote differential
pressure sensors on slow acting control |oops are exenpt fromthis

requi renent.

VAV Term nal Unit Controllers:

1. Provide Networked System Controllers for each VAV termi nal unit
consisting of a B-ASC, danper actuator, velocity transducer and room
t enperature sensor.

2. The terminal unit manufacturer shall provide a transforner and
factory wired to the B-ASC and ot her control devices such as actuators.

3. The terminal unit shall be provided with multi-point averagi ng type
flow sensor factory piped to the velocity transducer

4. Provide a space tenperature sensor for each ternminal unit that
shall be field nounted and wired. |Incorporate the plug-in connection
for the Service Tool of Portable B-OAS.

3.11 LOCAL 1/0O

At a mininumthe Portable B-OA5 shall be able to connect to the BACnet
Internetwork within each nechani cal equi pment space within the project.

For manufacturers systens that do not allow direct portable B-OAS
connections to B-AAC and B-ASC, this may require that a higher |evel LAN be
routed to each nechani cal equi pnent space with a jack.

3.12 CONTRCL ENCLOSURES AND SUB- PANELS

Al'l system conponents not designed for or required to be field installed
shall be nobunted in a control enclosure. Those conponents shall be

sub- panel nounted except conponents that are nounted on the panel face.
Provi de on/of f power switch with over-current protection for control power
sources in each | ocal enclosure.

Al'l control enclosures shall be |ocated so visual observation and
adj ustment can be acconplished while standing flat footed on the floor in a
conveni ent |ocation adjacent to the equi pnent served. Install al

equi pment in readily accessible location as defined by Chapter 1 Article
100 Part A of the NEC

Label all control system conponents.

A copy of the "As-built" application engineering for the system served
shall be lam nated in clear plastic; be |legible and tenmporarily suspended
wi thin encl osure.

Al B-BC, B-AAC and B-ASC shall be nmounted in an encl osure.

3.13 | NTERCONNECTI NG W RE AND CABLE
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Cener al :

1. It shall be the System Contractor's responsibility to provide al
wiring required for a conplete Control System

2. Control systemwring and cabling installed for this project shal
i nclude but may not be limted to the foll ow ng:

a. Include all power wiring required not indicated on the

el ectrical plans and specifications.

b. Power to all actuators and, where required, sensors.

c. Provide all wiring and cabling for network conmunications
except for Oawner provi ded LANs/ WANs.

d. Al sensor and control device input and output wiring.

e. Al interconnecting cabling between and anongst network
devices, PCs printers, nodens, etc.

f. Interlock wiring between devices, and between notor starters.
g. Al other necessary wiring for fully conplete and functiona
system as specified.

h. Field nounting and wiring of control devices applicable to the
Control System but specified el sewhere to be field installed by
System Contractor including, but not linmted to, wiring of unit
heat er thernostats.

3. Install piping, wiring/cabling parallel to building |ines.

4. Maxi mum al | owabl e voltage for control wiring shall be 120-volts.

5. Al wiring shall be installed as continuous |inks, where possible.
Any required splices shall be nade only within an approved junction box

or other approved protective device.

6. Verify integrity of all wiring to ensure continuity and freedom
fromshorts and grounds.

7. This Contractor shall termnate all control and/or interlock wring
and shall maintain updated (as-built) wiring diagrans with term nations
identified at the job site.

Power Wring and Cabling:

1. If available, all power wiring for the entire control system shal
be fromspare circuits on enmergency power panels. |If available, at a
m ni mum only those encl osures serving nechani cal equi pment on
energency power shall be feed fromspare circuits on energency power
panel s.

2. Power wiring for all enclosures and equi pnent, including branch
circuit wiring fromcircuit breaker panels shall be the responsibility
of the System Contractor unless specifically shown on the Plans or
Specifications to be provided under Division 16.

3. Al B-OA5 equiprent shall be served fromisol ated ground
receptacles via UPS by dedicated branch circuits.
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4. Al other enclosures, sensor and control devices shall be fed from
separate circuits in the electrical distribution panels and shall not
be served fromthe typical floor receptacle or lighting circuits.

Network Wring and Cabling:

1. Network installation shall conformto standards for the LAN types
and cabling types selected. Specific network rules inherent to the
ANS| / ASHRAE St andard 135-1995, BACnet will be followed. Those include
but are not linmted to:

a. Only one path can exist fromany BACnet device to another

b. Each BACnet device connected to an internetwork LAN nust have
a uni que device instance (0-4, 194, 303).

c. each internetwork LAN nust have a uni que Network Nunber
(1-65,545).

2. Primary LAN Network wire and cable shall be run in netallic conduit
separately fromall other wring.

3. Oher LAN Network wire and cabling shall be installed separate from
any wiring over 30-volts.

4. Al comunications shielding shall be grounded as per Networked
System nanuf acturer's reconmendati ons.

5. Contractor may elect to run unshielded cable if noise inmmunity is
ensured by other neans. Contractor will be fully responsible for noise
imunity and rewire with shielded cable if electrical or RF noise

af fects perfornmance.

Install ation:

14

1. Except in nechanical and electrical spaces where other conduits or
pi pi ng i s exposed, conceal wiring and cabling as nuch as possible and
install as follows:

a. |In Enclosures: Panduit.

b. Exposed in nechani cal spaces above 8-feet: In EMI (electric
metal lic tubing).

c. Exposed in nmechanical spaces below 8-feet. In EMI
d. LANs conceal ed above accessible ceilings: Cable.
e. Oher conceal ed above accessible ceilings: Cable.
f. Above hard: In EMI

g. In hollow core partition walls: Cable.

h. In block walls: |In EMI

i. In poured concrete walls and deck: |In EMI

j. Primary LAN. In EMI

k. In plenuns: Rated Cable.

I

O her network: Maintain noise immunity.
Exposed above 8-feet in service areas: Cable.

3

ANALOG SENSOR
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Tenper at ur e:

1. Al wires attached to sensors shall be air sealed in their conduits
or inthe wall to stop air transmtted fromother area affecting sensor
readi ngs.

2. Install and properly support all enclosures and sensing el ements as
nmuch as possible in the center of duct cross section and in straight
duct runs. In condensing environnents use stainless steel flanges to

support sensing el ements.

3. Sensors nounted on air ducts having exterior insulation shall be
provi ded with handy-box nmounting with insulating material firmy fitted
around hand- box.

4. Sensors for mxed air and air streans greater than 6 square feet or
24-inches in either direction shall be averaging type. Provide a

m nimumof 1 linear foot of sensor per 4 square feet of duct area or
equal to duct width where installed, whichever is |onger

5. Tenperature sensors installed in piping or tanks shall be in
separabl e thernowells. Sensors shall be inserted into thernowells wth
conductive fluid. Assenbly shall allow renoval of sensor w thout |oss
of fluid.

6. At a mninmumone outside air tenperature sensor shall be installed.

It shall be nounted outside on a northern exposure as high as
serviceable on the building. The sensor shall be nmounted within a
ventilated enclosure neet to shield the sensor fromthe effects of the
sun.

7. Terminal Unit Sensors shall be provided one per termnal unit
device. They shall be wall nounted 60-i nches above finished floor

i medi ately inside of the door aligned with [ighting switch. Were
light switch is not representative of room conditions |ocated
thernostat on wall within roomso it is capable of sensing true space
conditions. Zone sensors shall have plain unmarked housings. Provide
a mnimum of 30-feet of tenperature sensor control wiring for equi pnent
wi th space sensor not |ocated on the Drawings. 1In all areas where
termnal unit sensor locations are not known at the time of building
start-up, sensors shall be hung approxi mately 24-inches fromthe
ceiling in the area of the controlled zone and connected. Control
wiring shall be neatly coiled and attached to ceiling grid. Sensors

| ocated in service corridors where subject to regul ar damage shall be
nount ed 84-i nches above finished floor

8. Zone tenperature sensors |ocated on perineter walls shall have
i nsul ated nounting bases to prevent false roomtenperature readings.

9. Were wall sensors are nounted in an area subject to danage provide
sui tabl e netal guard

10. Where wall sensors are nounted in public spaces with adjustable
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set points provide suitable security guard.

11. Provide matched tenperature sensors for differential tenperature
nmeasurenent. Differential accuracy shall be within 0.1 degC (0.2 degF).

Hum dity:

1. Al wires attached to sensors shall be air sealed in their conduits
or inthe wall to stop air transmtted fromother area affecting sensor

readi ngs.

2. Install and properly support all enclosures and sensing elenents in
a straight duct run as much in the center of duct cross section as
possi ble. I n condensing environnents use stainless steel flanges to

support sensing el ements.

3. Munt adjacent to, symmetric and aligned with room sensors such
that both can be serviced.

4. Protect roomhunidity sane as tenperature sensors
Wet  Bul b:
1. For outside air a nount same as outside air tenperature sensor
2. For duct nounting execute sane as duct nounted tenperature sensor
Pressure
1. Oient static pressure sensing tap directly down-streamin the
airflow so as to elininate velocity pressure effects. Locate pressure
transducers within 50-feet of sensing point. Connect to sensors with
tubing that prevents signal phase |ag.

2. Water gauge taps shall include snubbers and isolation valve.

3. Water differential pressure sensors shall be piped through
five-val ve bypass assenbly with snubbers.

4., Mount air differential pressure taps so that true differential is
sensed.

Position: Mount danper position indicator onto danper blade and out of
ai rstream as nuch as possi bl e.

3.15 Bl NARY SENSORS ( SW TCHES)
Tenperature (freezestat):
1. \Wherever nixed or entering air tenperatures are bel ow 37 degF
(adj.), the sensing tube shall be installed across the |eaving face of
the preheat coils. The |lowtenperature thernostat shall be arranged to

stop the units supply fan and its associated return air fan should the
tenperature at any point along the sensing elenent fall bel ow 35 degF
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Provi ded a nmini mum of one foot of sensing elenment for each square foot
of coil face area. In condensing environnents use stainless stee
sensing el ement and capillary nounting clips.

2. Provide a high limt thernostat for every air handling unit, supply
fan, and exhaust fan, which is not otherw se protected by a snoke
detector (refer to Division 16) and as required by Code.

Differential Pressure:

1. Differential pressure type switches shall be installed as per
differential pressure sensors and shall provide a maxi mum sw tching
differential of 10-percent of the sensed operating range for the
application at mni mum and nmaxi nrum desi gned flow rates. Set point
shal | be selected to operate at m dpoint of span

2. Paddle type water flow switch shall be used verify flow through
chiller, other applications for operational, safety or other critica
control interlock, on-off flow status nonitoring, and at |ocations as

i ndi cated on the Drawi ngs. Provide with NEMA 4 encl osure when installed
in a condensi ng environnent.

3. Differential pressure type water flow switch shall only be used for
on-of f flow status nmonitoring of equipnent. The sensing tubes shall be
install ed between the equi prent and the nearest service val ves.

Position: Mount danper blade end switch on danper blade as nuch out of the
air streamas possible. End switch as installed shall be repeatable to
within a range of 5-degrees.

Direct drive notors are pernmitted to utilize a current switch without an
adj ust abl e set point.

.16  VALVES

Fl ow type for two-way val ves shall be equal percentage, except for termna
unit zone valves, and differential pressure control applications. Flow
type for three-way val ves shall be |inear, except for termnal unit zone
and ball valves. Terminal unit zone and differential pressure applications
shall be linear flow characteristic.

Two-way and three-way control valves shall be provided for all applications
as shown on the control draw ngs.

Two-way val ves shall not be placed on branch or nmain hydronic circuits
where these valves will cause a "dead-head" punping condition. Three-way
val ves shall be used to avoid this condition

Val ve actuator and trimshall be furnished to provide the follow ng m ni num
cl ose-of f pressure ratings:

1. Two-way liquid valve bodies shall not be designed | ess than 125
psig or 150-percent of total system (punp) head, whichever is greater
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3.

3.

3.

3.

2. Three-way liquid val ve bodies shall be 300-percent of pressure
differential between ports A and B at design flow or 100-percent of
total system (punp) head

Water Sizing Criteria at Full Flow

1. Two-position service shall be Line size.

2. Two-way or three-way nodul ating service shall have a pressure drop
equal to 5 psi

3. Differential pressure nodul ating service shall have a pressure drop
equal to 15 psi

17  VALVE ACTUATORS

When an air handling unit or najor piece of nmechanical equipnent is not in

operation, control devices shall remain in their "off" positions defined as
fol | ows:

Devi ces "Off Position"
Heating Coil Val ves: d osed.

Cool ing Coil Valves: d osed.

Vari abl e Frequency Drive: Of.

.18 DAMPER ACTUATORS

Check operation of danper/actuator conbination to confirmthat actuator
nodul at es danper snoothly throughout stroke to both open and cl osed
posi tions.

Modul ati ng actuators shall be provided except that term nal unit nechanica
devices may use an actuator that responds to a floating or tri-state signal

M ni mum t orque and power output requirenents of actuators shall not be |ess
than 1.2 tines required design | oad.

When an air handling unit or najor piece of nmechanical equipnent is not in
operation, control danper shall remain in their "off" positions defined as
fol | ows:

Devi ces "Off Position"
Qut si de Air Danper: d osed.

Return Air Danper: Open.
Exhaust/ Rel i ef Air Danper: d osed.

19 COVM SSI ONl NG PROCEDURES
19.1 Cener al Procedures

19.1.1 Eval uati ons
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The Contractor shall make the observations, adjustnents, calibrations,
nmeasurenents, and tests of the control systens, tune the controllers, set
the tine clock schedul e, and nmake any necessary control -system corrections
to ensure that the systens function as described in paragraph CONTROL
SEQUENCES OF OPERATION. The Contractor shall permanently record, on system
equi pnment schedule, the final setting of controller proportional, integra
and derivative constant settings, set point, manual reset setting, naximm
and m nimum controller output, and ratio and bias settings, in units and
term nol ogy specific to the controller

3.19.1. 2 I t em Check

An itemby-item check of the sequence of operation requirenment shall be
perfornmed using Steps 1 through 4 in the specified control system
conmi ssi oni ng procedures. Steps 1, 2, and 3 shall be perfornmed with the
HVAC system shutdown; Step 4 shall be perforned after the HVAC systens have
been started. Signals used to change the node of operation shall originate
fromthe actual HVAC control device intended for the purpose, such as the
time clock. External input signals to the HVAC control panel (such as
EMCS, starter auxiliary contacts, and external systens) may be sinulated in
Steps 1, 2, and 3. Wth each operational -node change signal, pilot lights
and HVAC- panel output-relay contacts shall be observed to ensure that they
function. Al termnals assigned to EMCS shall be checked and observed to
ensure that the proper signals are avail abl e.

3.19.1.3 Weat her - Dependent Test Procedures

Weat her - dependent test procedures that cannot be perforned by sinmulation
shall be perforned in the appropriate clinmatic season. Wen sinulation is
used, the Contractor shall verify the actual results in the appropriate
season.

3.19.1. 4 Configuration
The Contractor shall configure each controller for its specified service.
3.19.1.5 Two- Poi nt Accuracy Check

A two-point accuracy check of the calibration of each HVAC control -system
sensing elenent and transmtter shall be performed by conparing the
HVAC- cont rol - panel readout to the actual value of the variable nmeasured at
the sensing elenent and transmitter or airflow measurenent station
location. Digital indicating test instrunents shall be used, such as
digital thernoneters, notor-driven psychroneters, and tachoneters. The
test instrunents shall be at |east twice as accurate as the specified
sensing el enent-to-controller readout accuracy. The calibration of the
test instruments shall be traceable to NI ST standards. The first check
poi nt shall be with the HVAC systemin the shutdown condition, and the
second check point shall be with the HV/AC systemin an operationa
condition. Calibration checks shall verify that the sensing

el ement-to-controll er readout accuracies at two points are within the
speci fied product accuracy tolerances. |If not, the device shall be
recal i brated or replaced and the calibration check repeated.
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3.19.1.6 I nsertion, |Imersion Tenperature

Insertion-tenperature and i mrersion-tenperature sensing el enent and
transmtter-to-controller readout calibration accuracy shall be checked at
one physical |ocation along the axis of the sensing el ement.

3.19. 1.7 Aver agi ng Tenperature

Aver agi ng-tenperature sensing element and transnitter-to-controller readout
calibration accuracy shall be checked every 2 feet along the axis of the
sensing elenent in the proximty of the sensing el enent, for a maxi mnum of
10 readings. These readi ngs shall then be averaged.

3.19.1.8 Controller Stations

The Contractor shall use the controllers' MANUAL/ AUTOVATI C stations as the
nmeans of mani pul ating control devices, such as danpers and val ves, to check
| P operation and to effect stable conditions prior to maki ng nmeasurenent
checks.

3.19.1.9 Control | er-Tuni ng Procedure

The Contractor shall performa controller-tuning procedure, which shal
consi st of setting the initial proportional, integral, and derivative (PID)
node constants, controller set points, and |ogging the settings. Tuning
shal |l be self-tuning operation by the controller unless nanual tuning is
necessary.

3.19.1.10 Control | er Manual - Tuni ng Procedure

Where required, the controller manual -tuni ng procedure shall be perforned
in three steps. Using a constant-tenperature-set point controller as an
exanpl e, these steps are:

a. Step A

(1) The controller MANUAL/ AUTO station shall be indexed to the
AUTO position and the integral- and derivative-npde constants set
to zero.

(2) The proportional -node constant shall be set to an initia
setting of 8 percent. (This corresponds to 1.5 psig per degree F
or 2.0 ma per degree Fproportional controller output change for a

100 degree F transmitter span.) This causes the controller
output signal to vary fromlive zero output to full output for an
i nput signal change representing an 8 degree F change.

(3) Controllers for other variables, such as relative hunidity
and static pressure, shall have their proportional-nbde constants
set initially in a simlar manner for an achi evabl e out put range
proportional to the transnmitter span

b. Step B:
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3.19.1. 11

(1) The controller tenperature set point shall be set at any
achi evabl e tenperature. The controller output and transmitter
i nput shall be observed.

(2) If the transmitter input continuously oscillates above and
bel ow the set point without settling at a fixed value, or if such
oscillation increases, the proportional -nbde constant is too snall

(3) If the proportional-node constant is too snall, increase it
in steps until the transnmitter input indicates stable control at
any tenperature, provided that the controller output is not at
either extrene of the output range.

(4) If the tenperature control point slowy drifts toward or away
fromthe controller set point, the proportional -node constant is
too large. Its setting shall be decreased in steps unti
oscillations occur as described in the precedi ng paragraphs, and
then the setting shall be increased until stable control occurs.

(5) A step change in controller set point shall be introduced.
This should cause the controller to overshoot the set point
slightly, with each subsequent overshoot peak val ue decreasing by
a factor of 2/3 until stable control is achieved at, above, or

bel ow t he set point.

(6) Next, the integral -node constant setting shall be increased
in small steps, and set point changes shall be introduced unti
control point and controller set point coincide at stable control
Thi s shoul d happen consistently after a set point change within a
short time, such as 5 to 10 mi nutes.

Step C

(1) Unless the HVAC process variable changes rapidly, the
derivative-node constant setting can renmin at zero

(2) If derivative control is needed, the derivative-node constant
shal | be gradually increased.

(3) Step changes in controller set point shall be introduced, and
the derivative-node constant setting adjusted until stable contro
i s achi eved.

Setting the Controller

After the controller nanual -tuning procedure is conplete, the controller
shal |l be set at the set point as shown.

3.19.2

Unit Heater and Cabi net Unit Heater

The "OFF/ AUTO' switch shall be placed in the "OFF" position. Each
space-t hernostat tenperature setting shall be turned up so that it nakes
contact to turn on the unit-heater fans. The unit-heater fans shall not
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start. The "OFF/ AUTO' switch shall be placed in the "AUTO' position. The
unit-heater fans shall start. Each space-thernpstat tenperature setting
shal |l be turned down, and the unit-heater fans shall stop. The thernostats
shal |l be set at their tenperature set points shown. The results of testing
of one of each type of unit shall be | ogged.

3.19.3 All-Air Small Packaged Unitary

The schedul es shall be manually entered for day-tenperature and

ni ght-tenperature set points as shown. The fan "AUTQ ON' switch shall be
set to "ON'. The tine shall be nanually entered as "DAY". The

heati ng-cooling switch shall be raised to "HEATING' and cooling shall be
off. The tenperature set point shall be raised and heating shall start.
The heating/cooling switch shall be set to "COOLING' and heat shall be off.
The tenperature set point shall be |owered and cooling shall start. The
fan "AUTO ON' switch shall be set to "AUTO' and the foregoing procedure
repeated. The fan shall start and stop autonmatically with the starting and
stopping of heating and cooling. The tine shall be nmanually entered as

"NI GHT". The foregoing procedures shall be repeated. Wen the systemis
verified as operational, the correct "DAY' and "N GHT" tenperature settings
shall be restored and the correct tine restored. The power to the
thernostat shall be shut off and it shall be verified that the thernostat
clock keeps tinme. The results of testing of one of each type of unit shal
be | ogged.

3.19.4 Si ngl e Buil ding Hydronic-Heating with Hot Water Boiler
Steps for installation shall be as foll ows:

a. Step 1 - SystemlInspection: The HVAC system shall be observed in
its shutdown condition. It shall be verified that power and nain
air are available at the HVAC system control panel

b. Step 2 - Calibration Accuracy Check with HVAC System Shut down:
Readi ngs shall be taken with a digital thernoneter at each
tenperature-sensing el ement |location. Each controller display
shal |l be read, and the thernoneter and controll er-display readi ngs
| ogged. The calibration accuracy of the sensing
el ement-to-controller readout for outside-air tenperature and
system supply tenperature shall be checked.

c. Step 3 - Actuator Range Adjustnents: A signal shall be applied to
the actuator using the controller "MANUAL/ AUTO' station in
"MANUAL." The proper operation of the actuators and positioners
for all valves shall be verified visually. The signal shall be
varied fromlive zero of 4 ma to 20 ma, and it shall be verified
that the actuators travel fromzero stroke to full stroke within
the signal range. It shall be verified that all sequenced
actuators nove fromzero stroke to full stroke in the proper
direction, and nove the connected device in the proper direction
fromone extrene position to the other. Exanple: NC actuators are

closed at 4 na and are open at 20 na . The signal |evels that
nove the controlled device to its extrene positions shall be
| ogged.
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d. Step 4 - Control - System Conmi ssi oni ng:

(1) The outside-air tenperature controller "MANUAL/ AUTO' station
shal | be indexed to the "MANUAL" position and the two-point
calibration sensing elenment-to-controller readout accuracy check
for the outside-air tenperature perforned. The controller
proportional band adjustnent, the set point, the nanual reset, and
the maxi mum control | er output shall be set to achieve the

out side-air tenperature schedul e shown.

(2) A signal shall be applied to sinulate that the outside-air

tenperature is above the set point shown. It shall be verified
that punps and boiler stop. A signal shall be applied to sinulate
that the outside-air tenperature is bel ow the set point shown. It

shal |l be verified that punps start and boil er operates.

(3) The system s supply-tenperature controller "MANUAL/ AUTO'
station shall be indexed to the "MANUAL" position, and the

two- point calibration accuracy check of the sensing

el ement-to-controller readout for the systemsupply tenperature
perfornmed. The controller shall be placed in the renpte-set point
node. The renote set point for tenperature schedule shall be set
as shown. The controller "MANUAL/ AUTO' station shall be indexed
to the "AUTO' position, and the controller setup and tuning
procedures perfornmed. The controller shall be set at a

system supply tenperature set point within the schedul e as shown
and t he node-constant set points logged. Signals of 8 ma and 16
ma shall be sent to the renote set point fromthe outside-air
tenperature controller, to verify that the controller set point
changes to the appropriate values. The outside-air tenperature
controller's "MANUAL/ AUTO' station shall be indexed to "AUTO "

(4) An occupi ed-node signal shall be applied. Each
space-tenperature controller "MANUAL/ AUTO' station shall be

i ndexed to "MANUAL." The calibration accuracy check of sensing

el ement-to-controll er readout for each space tenperature shall be
perforned, and the values logged. The controller shall be placed
in the renpte-set point node. The set point lowend lint shal

be set to 66 degrees F and the high-end linmt shall be set to 72
degrees F. The proper action of the tenperature-set point device
at the space-tenperature sensing elenment and transmitter |ocation
shall be verified. Each controller "MANUAL/ AUTO' station shall be
i ndexed to the "AUTO' position and the controller-tuning procedure
perfornmed. An unoccupi ed-node signal shall be applied and it

shal |l be verified that each controller's set point changes to the
unoccupi ed- node setting. The tenperature set point device shal

be set to the space-tenperature set point shown.

3.19.5 Heati ng and Ventil ating
Steps for installation are as foll ows:

a. Step 1 - SystemlInspection: The HVAC system shall be observed in

SECTI ON 15951 Page 50



Neval Thonmas El enentary School - Anendment-3 2001016F

its shutdown condition. Power and main air shall be available at

the HVAC system control panel. The outside-air danper and
relief-air danper shall be closed and the return-air danper shal
be open.

b. Step 2 - Calibration Accuracy Check with HVAC System Shut down:
Readi ngs shall be taken with a digital thernoneter at each
tenperature-sensing el ement |ocation. Each controller display
shal |l be read, and the thernoneter and controll er-display readi ngs
| ogged. The calibration accuracy of the sensing
el ement-to-controll er readout for space tenperature shall be
checked.

c. Step 3 - Actuator Range Adjustnents: A signal shall be applied to
the actuator, using the controller "MANUAL/ AUTO' station in
"MANUAL." The proper operation of the actuators and positioners
for all danpers and valves shall be verified. The signal shall be
varied fromlive zero of 4 ma to 20 ma, and it shall be verified
that the actuators travel fromzero stroke to full stroke within
the signal range. 1t shall be verified that all sequenced and
paral |l el -operated actuators nove fromzero stroke to full stroke
in the proper direction, and nove the connected device in the
proper direction fromone extrene position to the other

d. Step 4 - Control - System Conmi ssi oni ng:

(1) Wth the fan ready to start, the ventilation-del ay- node
signal shall be applied, and it shall be verified that the

ventil ation-del ay-node pilot light turns on. The occupi ed- node
signal shall be applied and it shall be verified that the

occupi ed-node pilot light turns on and that supply fan starts. It
shal|l be verified that the outside-air and relief-air danpers are
closed, the return-air danper is open, and the heating-coil valve
is under control, by slightly changing the controller outputs.
The ventil ati on-del ay-node signal shall be released, and it shal
be verified that the ventil ati on-del ay-node pilot light turns off
and that the outside-air, return-air, and relief-air danpers cone
under control by changing the controller output.

(2) The m ni mum outsi de-air-node signal shall be applied. It
shal |l be verified that the outside-air danper opens to m ni num
position and the econom zer pilot light is off.

(3) The space-tenperature controller "MANUAL/ AUTO' station shal
be i ndexed to the "MANUAL" position, and the calibration accuracy
check for sensing el enent-to-controller readout shall be
perfornmed. The controller shall be placed in the renote-set point
node. The set point lowend linit shall be set to 66 degrees F
and the high-end limt shall be set to 72 degrees F. Proper
operation of the tenperature set point device at the space
tenperature sensing elenent and transmitter |location shall be
verified. The controller "MANUAL/ AUTO' station shall be indexed
to the "AUTO' position and the controll er-tuning procedure shal
be perfornmed. The tenperature set point device shall be set to
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3.19.6

the space tenperature set point as shown.

(4) An unoccupi ed-node signal shall be applied, and it shall be
verified that the occupi ed-node pilot light turns off, the HVAC
system shuts down, and the control system assunes the specified
shut down conditions. The night-thernostat tenperature setting
shal |l be turned upward, and it shall be verified that the HVAC
system starts; the setting shall be turned dowward, and it shal
be verified that the HVAC system stops. The ni ght thernostat
shal | be set at the set point as shown.

(5) Wth the HVAC systemrunning, a filter differential-pressure
switch input signal shall be sinulated, at the device. It shal

be verified that the filter pilot light turns on, and that contact
output at EMCS ternminals is nade. The differential-pressure
switch shall be set at the set point as shown.

(6) Wth the HVAC systemrunning, a freezestat trip input signa
shal |l be sinmulated, at the device. HVAC system shutdown shall be
observed. It shall be verified that the | owtenperature pilot
light turns on and that contact output at the EMCS terminals is
made. The freezestat shall be set at the set point as shown. The
HVAC shall be restarted by manual restart, and it shall be
verified that the pilot light turns off.

(7) Wth the HVAC systemrunni ng, a snoke-detector trip input
signal shall be sinulated at each detector, and verification of
control -device actions and interlock functions as described in

par agr aph CONTROL SEQUENCES OF OPERATI ON shall be nmde

Simul ati on shall be perforned without false-alarmng any Life
Safety systens. It shall be verified that the HVAC system shuts
down and that the snoke-detector pilot light turns on, and contact
output at EMCS ternminals shall be verified. The detectors shal

be reset. The HVAC system shall be restarted by nanual reset, and
it shall be verified that the pilot light turns off.

Variable Air Volunme, Wthout Return Fan

Steps for installation shall be as foll ows:

a.

Step 1 - SystemlInspection: The HVAC system shall be observed in
its shutdown condition. Power and main air shall be available at
the HVAC system control panel. The outside air and relief air
danpers shall be closed, the return air danper open, and the
supply fan inlet vanes and cooling coil valve shall be closed.

Step 2 - Calibration Accuracy Check with HVAC Systemin Shutdown:
Readi ngs shall be taken with a digital thernoneter at each
tenperature sensing el enment |location. Each controller display
shal |l be read, and the thernoneter and controller display readi ngs
| ogged. The calibration accuracy of the sensing

el ement-to-controll er readout for outside air, return air, mxed
air, and the cooling coil discharge air tenperatures shall be
checked. The mininmumoutside air flow shall be read, using a
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digital indicating veloneter, and the veloneter and controller
di spl ay readings | ogged. The flow shall read zero.

c. Step 3 - Actuator Range Adjustnents: A signal shall be applied to
the actuator, using the controller "MANUAL/ AUTO' station in
"MANUAL." The proper operation of the actuators and positioners
for all danpers and valves shall be verified. The signal shall be
varied fromlive zero of 4 ma to 20 ma, and it shall be verified
that the actuators travel fromzero stroke to full stroke within
the signal range. 1t shall be verified that all sequenced and
paral |l el -operated actuators nove fromzero stroke to full stroke
in the proper direction, and nove the connected device in the
proper direction fromone extrenme position to the other

d. Step 4 - Control System Conmi ssioning:

(1) Wth the fan ready to start, the ventilation delay node
signal shall be applied, and it shall be verified that the
ventilation delay node pilot light turns on. The occupi ed node
signal shall be applied, and it shall be verified that the
occupi ed node pilot light turns on and that supply fan starts. It
shall be verified that the outside air and relief air danpers are
closed, the return air danper is open, and the cooling coil valve
and inlet vanes are under control, by slightly changing the
controller output. The ventilation delay node signal shall be

rel eased, and it shall be verified that the ventilation del ay node
pilot light turns off and that the econom zer outside air and
relief air danpers remain closed, the return air danper renmins
open, and the m ni nrum outsi de air danper cones under control of
the m ninumoutside air flow controller, by changing the
control | er output.

(2) The 2-point calibration accuracy check of sensing

el ement-to-controll er readout for the m ni numoutside air flow
measur enent station shall be perfornmed. VAV box danpers shall be
forced to the full open position, exhaust fans turned off, the
supply duct static pressure controller output nanually adjusted to
achi eve the design duct static pressure, and nmanual ly adjust the
m ni mum outside air flow controller output to achieve a flow which
is approximately 25% 1| ess than the desired air flow Under these
conditions, the mninmumoutside air flow control |oop shall be
tuned. Stable operation of the m ninumoutside air flow contro

| oop in response to a process disturbance shall be confirned.

(3) Wth supply fan running, a high static pressure input signa
shal |l be sinmulated at the device, by pressure input to the
differential pressure switch sensing device. HVAC system shutdown
shal | be observed. It shall be verified that the high static
pressure pilot light turns on, and that contact output at the EMCS
termnals is made. The differential pressure switch shall be set
at the set point shown. The HVAC system shall be restarted by
manual restart, and it shall be verified that the high static
pressure pilot light turns off.
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(4) The supply fan static pressure controller "MANUAL/ AUTO'
station shall be indexed to the "MANUAL" position, and the

two- point calibration accuracy check for sensing

el ement-to-controll er readout shall be perforned. The controller
shall be placed in the | ocal set point node. The controller
"MANUAL/ AUTO' station shall be indexed to the "AUTO' position, and
the controller tuning procedure performed. The controller shal

be set at the static pressure set point shown, and the node

const ants | ogged.

(5) The mixed air tenperature controller "NMANUAL/ AUTO' station
shal | be indexed to the "MANUAL" position. An economni zer node

i nput signal shall be sinulated and it shall be verified that the
econoni zer node pilot light turns on. The nixed air tenperature
control l er output shall be changed to slightly open the econom zer
outside air danper and the second point of the two-point
calibration accuracy check of sensing elenent-to-controller
readout for outside air, return air, and m xed air tenperatures
shal |l be performed. The controller tuning procedure shall be
perfornmed. The nixed air tenperature controller "MANUAL/ AUTO'
switch shall be indexed to the "AUTO' position. The mixed air
tenperature controller shall be placed in the |ocal set point node
and set at the tenperature set point shown.

(6) The cooling coil tenperature controller "MANUAL/ AUTO' station
shal |l be indexed to the "MANUAL" position, and the calibration
accuracy check of sensing el enment-to-controller readout shall be
perfornmed. The controller shall be placed in the | ocal set point
node, and set at the tenperature set point shown. The controller
"MANUAL/ AUTO' station shall be indexed to the "AUTO' position, and
the controller tuning procedure perforned.

(7) An unoccupi ed node signal shall be applied, and it shall be
verified that the occupied node pilot light turns off, the HVAC
system shuts down, and the control system assunes the specified
shut down conditions. The night thernpostat tenperature setting
shal |l be turned upward, and it shall be verified that the HVAC
system starts; the setting shall be turned downward, and it shal
be verified that the HVAC system stops. The night thernostat
shal |l be set at the set point shown.

(8) Wth the HVAC systemrunning, a filter differential pressure
switch input signal shall be sinulated at the device. It shall be
verified that the filter pilot light turns on, and that contact
output at the EMCS terminals is nmade. The differential pressure
switch shall be set at the set point shown.

(9) Wth the HVAC systemrunning, a freezestat trip input signa
shal |l be sinmulated at the device. HVAC system shutdown shall be
observed. It shall be verified that the | ow tenperature pilot
light turns on, and that contact output at the EMCS terninals is
made. The freezestat shall be set at the set point shown. The
HVAC system shall be restarted by nmanual restart, and it shall be
verified that the pilot light turns off.
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3.19.7

(10) Wth the HVAC system running, a snoke detector trip input
signal shall be sinulated at each detector, and control device
actions and interlock functions, as described in paragraph CONTROL
SEQUENCES OF OPERATI ON shall be verified. Sinulation shall be
perfornmed without false-alarnming any Life Safety systens. It shal
be verified that the HVAC system shuts down and that the snoke
detector pilot light turns on, and contact output at the EMCS
termnals is made. The detectors shall be reset. The HVAC system
shal|l be restarted by nmanual restart, and it shall be verified
that the pilot light turns off.

(11) Velocity set points for mni rumand nmaxi nrum fl ow and
tenperature set points for the heating/cooling dead band shall be
set, for each VAV terminal unit. The actions of the controller
the operation of the danper, and the operation of heating shall be
verified. It shall be verified that space tenperature is

mai nt ai ned.

Variable Air Volunme Control

Steps for installation of systemw th return fan shall be as foll ows:

a.

Step 1 - SystemlInspection: The HVAC system shall be observed in
its shutdown condition. Power and main air shall be available at
the HVAC system control panel. The outside air and relief air
danpers shall be closed, the return air danper open, and the inlet
vanes and cooling coil valve shall be closed.

Step 2 - Calibration Accuracy Check w th HVAC Syst em Shut down:
Readi ngs shall be taken with a digital thernoneter at each
tenperature sensing el enment |location. Each controller display
shal |l be read, and the thernoneter and controller display readi ngs
| ogged. The calibration accuracy of the sensing

el ement-to-controll er readout for outside air, return air, mxed
air, and cooling coil discharge air tenperatures shall be checked.
The m ninum outside air, supply air, and return air flows shal

be read, using a digital indicating veloneter, and the vel oneter
and controller display readings |ogged. The flows shall read zero.

Step 3 - Actuator Range Adjustnents: A signal shall be applied to
the actuator, using the controller "MANUAL/ AUTO' station in
"MANUAL." The proper operation of the actuators and positioners
for all danpers and valves shall be verified. The signal shall be
varied fromlive zero of 4 ma to 20 ma, and it shall be verified
that the actuators travel fromzero stroke to full stroke within
the signal range. 1t shall be verified that all sequenced and
paral |l el -operated actuators nove fromzero stroke to full stroke
in the proper direction, and nove the connected device in the
proper direction fromone extrenme position to the other

d. Step 4 - Control System Conm ssi oning:

(1) Wth the fans ready to start, the ventilation delay node
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signal shall be applied, and it shall be verified that the
ventilation delay node pilot light turns on. The occupi ed node
signal shall be applied, and it shall be verified that the
occupi ed node pilot light turns on and that supply fan and return
fan start. It shall be verified that the outside air and relief
air danpers are closed, the return air danper is open, and the
cooling coil valve and inlet vanes are under control, by slightly
changing the controller output. The ventilation delay node signa
shall be released, and it shall be verified that the ventilation
del ay node pilot light turns off and that the econonizer outside
air and relief air danpers remain closed, the return air danper
remai ns open, and the m ni num outside air danper conmes under
control of the mninumoutside air flow controller, by changing
the controller output.

(2) The 2-point calibration accuracy check of sensing

el ement-to-controll er readout for the m ni numoutside air flow
measur enent station shall be perfornmed. VAV box danpers shall be
forced to the full open position, exhaust fans shall be turned
of f, the supply duct static pressure controller output shall be
manual |y adjusted to achi eve the design duct static pressure, the
return fan volune controller output shall be nmanually adjusted to
achieve the design differential flow difference between the supply
and return duct flows, the mininmumoutside air flow controller
out put shall be manually adjusted to achieve a flow which is
approxi mately 25% 1 ess than the desired air flow. Under these
conditions, the mninmumoutside air flow control |oop shall be
tuned. Stable operation of the m ninumoutside air flow contro

| oop in response to a process disturbance shall be confirned.

(3) Wth supply fan running, a high static pressure input signa
shal |l be sinmulated at the device, by pressure input to the
differential pressure switch sensing device. HVAC system shutdown
shal | be observed. It shall be verified that the high static
pilot light turns on, and that contact output at the EMCS
termnals is made. The differential pressure switch shall be set
at the set point shown. The HVAC system shall be restarted by
manual restart, and it shall be verified that the high static
pressure pilot light turns off.

(4) The supply fan static pressure controller "MANUAL/ AUTO'
station shall be indexed to the "MANUAL" position, and the

two- point calibration accuracy check for sensing

el ement-to-controll er readout shall be perforned. The controller
shall be placed in the | ocal set point node. The controller
"MANUAL/ AUTO' station shall be indexed to the "AUTO' position, and
the controller tuning procedure performed. The controller shal

be set at the static pressure set point, and the node constants

| ogged.

(5) Each VAV terminal unit controller's mninmmflow and maxi num
flow set points shall be set at the sane setting, to prevent the
VAV box danper from nodul ati ng under space tenperature control and
to achieve a constant supply duct system pressure drop. The
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return fan inlet vane shall be placed under control, and the
starter switch shall be turned to the "AUTO' position so that the
fan starts. The "MANUAL/ AUTO' station of the return fan air

vol ume controller shall be indexed to the "MANUAL" position, and
the two-point calibration accuracy check of sensing

el ement-to-controll er readout shall be perforned. The controller
shall be placed in the renote set point node. Using the supply
duct static pressure controller's "MANUAL" function, the supply
fan inlet vane shall be operated to change the supply fan fl ow,
and the controller ratio and bias settings shall be set to contro
at cfmat 4-ma input and cfmat 20-nma input. The supply fan fl ow
shal | be changed to verify that the return fl ow set point tracks
the supply fan flow with the proper flow difference. A 12 na
signal shall be sent for tuning at set point mdrange. The
controller "MANUAL/ AUTO' station shall be indexed to the "AUTO
position and the controller tuning procedure shall be perforned.
A4 ma, 12 na and 20 ma signal shall be sent to the renote set
point input, and it shall be verified that the return fan goes
frommni nrumdelivery set point to mdrange delivery set point,
and then to naxi mum delivery set point. The supply duct static
pressure controller shall be placed in "AUTO "

(6) The mixed air tenperature controller "NMANUAL/ AUTO' station
shal |l be indexed to the "MANUAL" position. An economni zer node

i nput signal shall be sinulated and it shall be verified that the
economni zer node pilot light turns on. The nmixed air tenperature
control l er output shall be changed to slightly open the econom zer
outside air danper and the second point of the two-point
calibration accuracy check of sensing elenent-to-controller
readout for outside air, return air, and m xed air tenperatures
shal |l be performed. The controller tuning procedure shall be
perfornmed. The nixed air tenperature controller "MANUAL/ AUTO'
switch shall be indexed to the "AUTO' position. The mixed air
tenperature controller shall be placed in the |ocal set point node
and set at the tenperature set point shown.

(7) The cooling coil tenperature controller "MANUAL/ AUTO' station
shal | be indexed to the "MANUAL" position, and the calibration
accuracy check of sensing el enment-to-controller readout shall be
perfornmed. The controller shall be placed in the | ocal set point
node, and set at the tenperature set point shown. The controller
"MANUAL/ AUTO' station shall be indexed to the "AUTO' position, and
the controller tuning procedure perforned.

(8) An unoccupi ed node signal shall be applied, and it shall be
verified that the occupied node pilot light turns off, the HVAC
system shuts down, and the control system assunes the specified
shut down conditions. The night thernpostat tenperature setting
shal |l be turned upward, and it shall be verified that the HVAC
system starts; the setting shall be turned downward, and it shal
be verified that the HVAC system stops. The ni ght thernostat
shal |l be set at the set point shown.

(9) Wth the HVAC systemrunning, a filter differential pressure
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3.

3.

switch input signal shall be sinulated at the device. It shall be
verified that the filter pilot light turns on, and that contact
output at the EMCS terminals is nmade. The differential pressure
switch shall be set at the set point shown.

(10) Wth the HVAC systemrunning, a freezestat trip input signa
shall be sinmulated at the device. HVAC systemshall shut down,
and contact output at EMCS term nals shall be verified. It shal
be verified that the | ow tenperature pilot light turns on. The
freezestat shall be set at the set point shown. The HVAC system
shal|l be restarted by nmanual restart, and it shall be verified
that the pilot light turns off.

(11) Wth the HVAC system running, a snoke detector trip input
signal shall be sinulated at each detector and control device
actions and interlock functions, as described in paragraph CONTROL
SEQUENCES OF OPERATI ON shall be verified. Sinulation shall be
perfornmed without false-alarmng any Life Safety systens. It

shal |l be verified that the HVAC system shuts down, that the snoke
detector pilot light turns on, and that contact output at the EMCS
termnals is made. The detectors shall be reset. The HVAC system
shal|l be restarted by nmanual restart, and it shall be verified
that the pilot light turns off.

(12) For each VAV terminal unit, velocity set points shall be set
for m nimum and nmaxi nrum fl ow, and tenperature set points shall be
set for the heating/cooling dead band. The actions of the
controller, the operation of the danper, and the operation of
heating shall be verified. It shall be verified that space
tenperature i s nmintained.

20 BALANCI NG COWM SSI ONI NG, AND TESTI NG
20.1 Coordi nation with HYAC System Bal anci ng

Conmi ssi oning of the control system except for tuning of controllers,
shal |l be perforned prior to or sinultaneous with HVAC system bal anci ng

The Contractor shall tune the HVAC control systemafter all air-system and
hydr oni c- syst em bal anci ng has been conpl et ed, m ni mum danper positions set
and a report has been issued.

.20.2 Control System Calibration, Adjustnents, and Conm ssioni ng

Control system conmi ssioning shall be performed for each HVAC system using
test plans and procedures previously approved by the Governnent. The
Contractor shall provide all personnel, equipnent, instrunentation, and
supplies necessary to perform conm ssioning and testing of the HVAC control
system All instrunentation and controls shall be calibrated and the

speci fied accuracy shall be verified using test equipnent with calibration
traceable to NI ST standards. Wring shall be tested for continuity and for
ground, open, and short circuits. Tubing systens shall be tested for

| eaks. Mechanical control devices shall be adjusted to operate as
specified. HVAC control panels shall be pretested off-site as a
functioning assenbly ready for field connections, calibration, adjustnent,
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and comi ssioning of the operational HVAC control system Witten
notification of any planned comi ssioning or testing of the HYAC Control
systenms shall be given to the Governnent at |east 14 cal endar days in
advance.

3.20.3 Per f ormance Verification Test

The Contractor shall denonstrate conpliance of the HVAC control systemwith
the contract docunments. Using test plans and procedures previously
approved by the Governnent, the Contractor shall denbnstrate all physica
and functional requirenents of the project. The perfornmance verification
test shall show, step-by-step, the actions and results denmonstrating that
the control systens performin accordance with the sequences of operation
The performance verification test shall not be started until after receipt
by the Contractor of witten permi ssion by the Governnent, based on

CGover nment approval of the conmm ssioning report and conpl etion of

bal anci ng. The tests shall not be conducted during schedul ed seasona

of f-periods of base heating and cooling systens.

3.20.4 Post ed and Panel |nstructions

Posted and panel instructions, showing the final installed conditions,

shal |l be provided for each system The posted instructions shall consist
of half-size | am nated drawi ngs and shall include the control system
schemati c, equi pnment schedul e, |adder diagram sequence of operation, pane
arrangenent drawi ngs, wiring diagram and valve and danper schedules. The
posted instructions shall be permanently affixed, by nmechanical neans, to a
wal | near the control panel. Panel instructions shall consist of |amnated
letter-size sheets and shall include a routine maintenance checklist and
control l er configuration check sheets with final configuration record for
each controller. Panel instructions and one copy of the operation and

mai nt enance manual s, previously described herein, shall be placed inside
each control panel

3.21 TRAI NI NG
3.21.1 Tr ai ni ng- Cour se Requi renents

A training course shall be conducted for operating staff menbers designated
by the Contracting O ficer. The training period, for a total of 32 hours
of normal working tine, shall be conducted within 30 days after successfu
conpl etion of the performance verification test. The training course shal
be conducted at the project site. Audiovisual equipnent and sets of al
other training materials and supplies shall be provided. A training day is
defined as 8 hours of classroominstruction, including two 15-ni nute breaks
and excl udi ng lunchtine, Mnday through Friday, during the daytine shift in
effect at the training facility.

3.21.2 Tr ai ni ng- Cour se Cont ent
For gui dance in planning the required instruction, the Contractor shal
assune that attendees will have a high school education or equival ent, and

are famliar with HVAC systens. The training course shall cover all of the
material contained in the operating and nmi ntenance instructions, the
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| ayout and | ocation of each HVAC control panel, the layout of one of each
type of unitary equiprment and the |l ocations of each, the |location of each
systemcontrol device external to the panels, the |ocation of the
conpressed-air station, preventive maintenance, troubl eshooting,

di agnostics, calibration, adjustment, comn ssioning, tuning, and repair
procedures. Typical systens and simlar systens nay be treated as a group
with instruction on the physical |ayout of one such system The results of
the performance verification test and the calibration, adjustnent and
conmi ssioning report shall be presented as benchmarks of HVAC

control -system perfornmance by which to neasure operation and mai nt enance
ef fecti veness.

3.22 SEQUENCES OF OPERATI ON
3.22.1 Cener a

The sequence of operations indicated illustrates basic control functions
only. The type of control systemspecified in a sequence, in the schedul e
of point descriptions and on the drawi ngs shall be supplied w thout
exception. The systemcontractor shall be responsible to provide al
necessary equi pnent, hardware, software, and programm ng to achi eve the
speci fi ed sequences of operation. However, control sequences shall not be
limted to the point schedul es and sequences of operation. It shall be the
responsibility of the systemcontractor to review the draw ngs and
applicabl e specifications to deternine conplete project requirenents for
sequences of operations and points to be nonitored.

Al the controls that are called for under sequences described bel ow, shal
be acconplished through the EMCS system

3.22.2 Bui | di ng Condenser Water C osed Loop System Operation

Cener al :

1. The building condenser water closed | oop system or WSHP | oop
suppl i es condenser water to the heat punps and energy recovery units
(ERUs) .

2. The WBHP system consi st of:

a. Two variable water flow punps (P-5 and P-6) operating in
parallel (lead, |ag and stand-by) and distributing condenser water
to various water source heat punps (HPs, RTUs) and energy recovery
units (ERUs).

b. Two frane and pl ate exchangers.

Qper ati on:

1. Ceneral: The tenperature of the water in this |loop shall be

mai nt ai ned between 65 degF (adj.) and 85 degF (adj.). Wenever the
tenperature in the closed loop is in this range, there will be no
heating addition fromthe boilers or heat rejection fromthe cooling
towers.
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2. Start Up: Whenever there is call for heating or cooling fromany of
the water source equi pnent, according to |local control sequences, BICS
shal | activate WBHP system The WBHP system shall al so be able to be
activated manual ly, by signal fromB-OA5 (or B-POABS). System shall be
activated in foll ow ng sequence:

a. Lead punp (either P-5 or P-6) shall start at its |owest rpm
(adj.) and circulate in closed | oop across the water piping
system If the lead punp is commanded to start and fails to do so
after a short tinme delay, the B-C controller will automatically
start the lag punp and BICS shall send alarmsignal to B-OA5

3. Punmp Control:

a. Wen demand increases or decreases, the two-position contro
val ves | ocated on the various water source equi pnent will open or
cl ose, causing the WHSP water system pressure vary. |n that event
B-BC controller will receive input fromdifferential pressure
sensor(s) and will slowy increase or decrease |ead punp rpmyvia
VFD to naintain differential pressure set point.

b. BICS systemshall utilize software to optim ze punps energy
consunption. Stage punps on/off and nodul ate punps speed to

achi eve their maxi num perfornmance based on punps curves.

c. Under nornal operation, the selection of the |ead, |ag and
standby punp will be autonmatically alternated every 7-days (adj.).

4., Safeties and Maintenance: H gh and |low tenperature limts: Wen
wat er tenperature sensor installed in WSHP supply nain detect cooling
tower water supply tenperature is outside low and high limts,
initially set at 57 degF (adj.) and 100 degF (adj.) respectively, BICS
shall send alarmsignal to B-OM\s.

3.22.3 Closed Circuit Cooling Tower dycol System

Cener al

1. The Closed Grcuit Cooling Tower dycol System (CTS) rejects heat
from WsHP system

2. The closed circuit cooling tower system consist of:

a. Three variable airflow, closed circuit cooling towers (CT-1,
CT-2 and CT-3) operating in parallel (lead and |ag).

b. Four constant flow glycol punps (P-1, P-2, P-3 and P-4)
operating in parallel (lead, lag and stand-by) and circul ating
condenser water between closed | oop cooling towers and WSHP syst em
via frane and pl ate heat exchanger

c. Conpletely integrated Cooling Tower Managenent System (CTMB)
provi ded by cooling towers' manufacturer interfaced with BACnet

I nternet worked Control System (BICS).

Qper ati on:

1. Start-Up: Wien the tenperature in the Buil ding Condenser \Water
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Cl osed Loop System (WBHP) rises above it's reset cooling set point 85
degF (adj.), BICS shall send signal to CTVMS to activate cl osed | oop
cooling tower system The CTS shall also be able to be activated

manual Iy, either directly from CIMs or by signal fromB-OAS (or B-POAB)
to CTMs. Systemshall be activated in foll ow ng sequence:

a. Shut-off notorized valve on |ead cooling tower glycol inlet
(either CT-1, CT-2 or CT-3) shall fully open

b. Lead punp (either P-1, P-2, P-3 or P-4) shall start and
circulate glycol in closed | oop across the CIS. |If the |ead punp
is conmmanded to start and fails to do so after a short tine delay,
the BICS controller will automatically start the lag punp and
alarmsignal to B-OA5

c. Wen demand for cooling in WSHP system i ncreases second and
third cooling towers shall start in the sane sequence. At 90 degF
condenser water tenperature in WASHP system CTS shall operate at
full capacity, three CTS punps shall be energized, VFDs shal

nodul ate towers fans on all cooling towers to there naxi num speed
spray punps on each cooling tower shall be energized.

2. CIS Optinization

a. CIMs shall utilize software to optinize CTS energy efficiency
whil e nmaintai ning water tenperature in WsHP between 85 degF and 90
degF.

b. CTS optim zation shall include but not limted to: nodul ation
towers fan speed; starting and stopping towers circul ating spray
punps; alternating lead/lag cooling towers and CTS punps every 7
days (adj.) under normal operation

3. Basin heater control: Wen the water tenperature in the tower basin
drops bel ow 40 degF, the basin heater shall be energi zed and operate to
mai ntain the basin tenperature no | ower than 40 degF

4. Basin water quality control: Bleed and feed conductivity controller
shal |l send signal to BICS to nonitor TDS (total dissolved solids) |evel

5. Safeties and Mi ntenance:

a. High and low tenperature linmts: Wen any of the glyco
tenperature sensors installed on each cooling tower inlet and
cooling supply main detect glycol supply tenperature is outside
low and high linmts, initially set at 40 degF (adj.) and 90 degF
(adj.) respectively, BICS shall send alarmsignal to B-OA5

b. Basin water level lowlinmt: Wen electronic |evel sensor
detects that tower basin water |evel drops below its acceptable
limt, it shall de-energize basin water heater and BICS shall send
alarmto B-ON5

c. Basin water level high limt: Wen electronic |evel sensor
detects that tower basin water |level rises above its acceptable
limt, BICS shall send alarmto B-OA5

d. Power failure: Upon resunption of power, CIMS shall conmand a
shut down sequence i medi ately followed by a nornal start-up
sequence.
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e. Make-up water bleed valve: Flow switch installed on each
cooling tower nmake-up water inlet BICS shall send alarmto B-OAS
if solenoid bleed val ve get stuck on open position

f. Tower fans: CIMs shall allowed to run tower fans only in
those towers with isolation val ve open

3.22. 4 Heat Injection Via Close Loop Hot Water Boil er System (HABS)
Gener al :

1. The Close Loop Hot Water Boiler System (HWBS) injects heat to WSHP
system

2. The HWBS consi st of:

a. Three cast iron, gas fired hot water boilers (B-1, B-2 and
B-3) operating in parallel (lead and |ag).

b. Four constant water flow punps (P-1, P-2, P-3 and P-4)
operating in parallel (lead, lag and stand-by) and circul ating hot
wat er between hot water heating boilers and WsHP system via frane
and pl ate heat exchanger.

Qper ati on:

1. Start-up: Wen the tenperature in the Buil ding Condenser \Water

Cl osed Loop System (WBHP) drops below it's reset heating set point 65
degF (adj.), BICS shall activate closed | oop hot water boiler system
(HWBS). The HWBS shall also be able to be activated nmanually, by signa
fromB-OAN5 (or B-POA5). Systemshall be activated in foll ow ng sequence

a. Shut-off notorized valve on | ead hot water boiler water inlet
(either B-1, B-2 or B-3) shall fully open

b. Lead punp (either P-7, P-8, P-9 or P-10) shall start and
circulate in closed | oop across the HMBS. If the lead punp is
commanded to start and fails to do so after a short tine delay,
the B-Cwill automatically start the |ag punp and send al arm
signal to B-OA5

c. Lead hot water boiler (either B-1, B-2 or B-3) shall energize
in accordance with boiler's manufacturer start up sequence. If the
| ead boiler is commanded to start and fails to do so after a short
tine delay, the B-C will automatically start the lag boiler and
send alarmsignal to B-OA5

d. Wen demand for heating in WSHP system i ncreases second and
third boilers shall start in the sane sequence. At 60 degF
condenser water tenperature in WSHP system HWBS shal |l operate at
full capacity, three boilers and three hot water punps shall be
energi zed.

2. Safeties and Maintenance: BICS shall be able interpret and send
signals for all alarns generated by boiler's controller (provided by
boiler's manufacturer) as described in Section 15569 to B- O/

3.22.5 Sumary
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Condenser Water C osed Control Action
Loop System (WSHP)
Tenperature (Adj.)

57 Al arm

60 Cl ose | oop hot water boiler system (HA\BS)
shal | operate in full capacity.

60 to 65 Start close |oop hot water boiler system
(HWBS) in sequence as tenperature in WSHP
drops.

65 to 85 Nor nal operating range. CTS and HWBS shal |
be de-energi zed.

85 to 90 Start cooling tower closed glycol |oop
(CTS) in sequence as tenperature in WSHP
rises.

90 Cool ing tower closed glycol |oop (CTS)

shal | operate in full capacity.
105 Al arm

-- End of Section --
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1.

& INSTALLATION OF SETTLEMENT PLATE NOTES:

DETAIL OF PLATE SEATING

CLEARING AND STRIPPING OPERATIONS OF SUBGRADE SHALL BE
COMPLETED AS INDICATED IN THE DRAWINGS AND SPECIFICATIONS.

IMMEDIATELY PRIOR TO PLACEMENT OF FILL, INSTALL THE SETTLEMENT PLATES
AS SHOWN ON THE DETAILS. THE PLATES SHALL BE LOCATED AS INDICATED ON THE PLANS.

CONSTRUCT THE FILL IN ACCORDANCE WITH THE DRAWINGS AND SPECIFICATIONS.
WITHIN A RADIUS OF 6 FEET AROUND THE CENTER OF THE SETTLEMENT PLATE,
COMPACT THE SOIL BY HAND—OPERATED POWER EQUIPMENT. THIS PROTECTIVE FILL
MUST BE CONSTRUCTED TWO LIFTS (TOTAL 16 INCH LOOSE THICKNESS) AHEAD OF THE
MASS FILL OPERATION.

THE CONTRACTOR SHALL CONDUCT HIS OPERATION IN SUCH A MANNER THAT THE
SETTLEMENT PLATES WILL NOT BE DAMAGED. SUITABLE SAFETY FLAGGING

SHALL BE PLACED AROUND THE PLATES FOR THE DURATION OF THE PROJECT.

ANY PLATES DAMAGED OR DESTROYED DUE TO FAULT OR NEGLIGENCE ON THE PART
OF THE CONTRACTOR SHALL BE RESTORED OR REPLACED BY THE CONTRACTOR AT

NO ADDITIONAL COST TO THE GOVERNMENT AS DIRECTED BY THE CONTRACTING OFFICER.

THE CONTRACTOR SHALL SURVEY THE TOP OF THE SETTLEMENT PLATE PIPES TO THE
NEAREST TENTH OF AN INCH BOTH UPON INITAL PLACEMENT AND WEEKLY THEREAFTER
UNTIL 4 MONTHS AFTER COMPLETION OF THE FILL. THE CONTRACTOR SHALL PROVIDE
THE SURVEY DATA TO THE CONTRACTING OFFICER WITHIN 3 DAYS AFTER EACH SURVEY.
THE CONTRACTING OFFICER’'S ENGINEER WILL EVALUATE THE SURVEY DATA TO DETERMINE
WHEN SETTLEMENTS HAVE CEASED.

AFTER COMPLETION OF THE SETTLEMENT PERIOD AS DETERMINED BY THE CONTRACTING
OFFICER’'S ENGINEER, THE CONTRACTOR SHALL REMOVE THE ENTIRE SETTLEMENT PLATE
ASSEMBLY. ALL COSTS ASSOCIATED WITH PLACEMENT, SURVEY AND REMOVAL OF THE
SETTLEMENT PLATES SHALL BE INCLUDED IN THE LUMP SUM BID.

€

PROTECTIVE POST
AND WARNING FLAN? >
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PROTECTIVE FILL
FILL SOIL AROUND THE SETTLEMENT
PLATE SHOULD BE COMPACTED -
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TR
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GENERAL NOTES

1. ALL CONDUITS, RACEWAYS, CABLE TRAYS, JUNCTION BOXES, BACKBOXES/FLOOR BOXES, JACK

BACKBONE AND ALL HORIZONTAL CABLING SHALL BE PROVIDED BY UNDER THIS CONTRACT.
TELECOMM EQUIPMENT NOT IN CONTRACT IS DESIGNATED ”"NIC”. REFER TO SPECIFICATIONS.

2. ALL CABLES SHALL ORIGINATE AND TERMINATE BASED ON THE OUTLET LOCATION
AND ASSOCIATED SYMBOL LEGEND AND NOTES.

3. ALL STATION CABLES ROUTED VIA THE CEILING OF FLOOR BELOW SHALL BE BUNDLED
SEPARATELY FROM THE CABLES SERVING WORKSTATION OUTLETS ON THAT FLOOR.

4. WORKSTATION CABLING THAT BRANCHES OFF OF THE CABLE TRAY, AND/OR KINDORF FRAMIN(
SHALL BE SUPPORTED USING J—HOOKS OFF OF CEILING SUPPORT HANGERS
NO MORE THAN 5 FEET APART TO ELIMINATE CABLE STRESS. BUNDLES SHALL NOT EXCEED :
IN DIAMETER, AND SHOULD BE TIE WRAPPED NO MORE THAN 6 FEET ON CENTER.

5. TELECOMM JUNCTION BOX/BACKBOX CONDUITS USED TO FEED TELECOMM
WORKSTATIONS IN INACCESSIBLE CEILING AREAS SHALL BE EXTENDED TO NEAREST
ACCESSIBLE CEILING AREA ON THE SAME FLOOR.

6. NOT USED.

7. NOT USED.

8. NO FURNITURE OUTLET SYMBOLS ARE SHOWN ON THE FLOOR PLANS FOR THE FURNITURE
MOUNTED OUTLETS. WHERE A TELECOMMUNICATIONS TAG IS SHOWN ON THE FLOOR PLAN
IT SHALL BE UNDERSTOOD THAT A TELECOMMUNICATIONS OUTLET SHALL BE PROVIDED
FOR THAT SPECIFIC LOCATION.

9. CONTRACTOR TO MAKE SURE THAT CONDUITS FOR TELECOMMUNICATIONS ARE INTERRUPTED
WITH A JUNCTION BOX/PULLBOX (SIZED PER EIA/TIA STANDARDS) AFTER THE SUM
OF THE BENDS ADDS UP TO 180 DEGREES. CONTRACTOR TO FOLLOW ALL EIA/TIA STANDARD
WHEN PROVIDING THE TELECOMMUNICATIONS INFRASTRUCTURE AND ASSOCIATED REQUIREMENT
IN THE ELECTRICAL SCOPE OF WORK.

10. NOT USED. A

11. ALL TELECOMM STATION CABLES SHOULD ORIGINATE AND TERMINATE ON THE SAME FLOOR (U

12. ALL LOCATIONS IDENTIFIED WITH A TELECOMM OUTLET SHALL BE PROVIDED WITH A BACKBOX
AND A 17 STUB—UP CONDUIT TO THE CEILING UON.

13. THE CONTRACTOR SHALL INFORM THE ENGINEER OF ANY DISCREPANCIES THAT
ARISE DURING THE SITE VISIT AND SHALL REQUEST CLARIFICATION, IF NECESSARY.

14. THE DRAWINGS FOR COMMUNICATIONS WORK UTILIZE SYMBOLS AND SCHEMATIC DIAGRAMS
WHICH HAVE NO DIMENSIONAL SIGNIFICANCE. THE WORK SHALL, THEREFORE, BE
INSTALLED TO FULFILL THE DIAGRAMMATIC INTENT EXPRESSED ON THE COMMUNICATIONS
DRAWINGS, BUT IN CONFORMITY WITH THE DIMENSIONS INDICATED ON THE FINAL WORKING
DRAWINGS, FIELD LAYOUTS AND SHOP DRAWINGS OF ALL TRADES.
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